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The ioDonnng brict notice regarding the stratigraphy of the Ronikot beds has 
been written at the request of the distingaiihod authors of tlic present monograph in 
wliich th'’}’’ describe the molluscan fauna of this geological formation, 

TJic aimexed table gives a list of the geological formations that occur in Western 
Sind. 

The name" Ranikot scries” was selected by Blnnford in 1876 (Rec,, G.S. I., 
Vol. IX, p. 0), for Uic lowest of the stratigrnphical divisions constituting the eocene of 
Western Sind. The name is derived from a largo fortified cnolosurc’ in the Laki range, 
wlicie one observes n fine development of the lower beds of the group consisting prin- 
cipally of (lu^^alile sandstoni's: the sejies is divisible into two main portions, a lower 
thicker one without marine fossils, and an upper one cfinsi.“tnig ol marine buds. Thi 
upper marine beds ate irregularly overlapped by the Laki series of middle eocene age, 
and there is a certain amount of erosion imeonlomuty. so that sections occur in the 
Laki range wheto llm upper marine division is entirely absent, this being particular!}' 
the case at Ranikot itself. 

Unlike the underlying Senoninn and the overlying Slicldle Eocene and Oligoceno 
which are dos'clopcd on a vast .scale throughout the whole’ length of extra-peninsular 
India, and in some of the coastal regions of the peninsula, the Ranikot series is of very 
limited occurrence and is entirely unlcnown outside of a relatively small area in West- 
ern Sind where it outcrops mainly in three disconnected patches ; these are a very 
narrow' elongated outcrop in iJiu Laki range, this outcrop forming the axis of a broken 
anticline ; the Band Vera plain north-w'cst of Kotri where the Ranikot series appears 
in a shallow, elliptical, dome-shaped anticline j another shallow anticline in the 
neighbourhood of .Thirak, of which only the west cm portion is visible, the eastern limb 
disappearing beneath the Indus alluvium. The structure of this last outcrop should 
perhaps bo regarded not really ns an auticlino, but rather as a monoclinal flexure, for 

i It as veil to iiotba that **HnniknL** ffliould nut «pL*U or prgnntinctd \nU1i nti accented a, and doc<f 
not tliorufom signify “llic qiimi’a caBtio'*iiR ono raiglit l>i» t<itipt(Nl lo tmnpinc U U compontidod y\u[\ tlm 
n'ord ifan ntiich riigtifiic-i a ufldomcBR n*- dnaolntionr a famiiiar moaning in (lio capo of the dc^iolntc area Unonn 
ns the “Jlnnn ” of Krtchlu TliO namoincani tlurtforc '* or "tho forties') In tho oiltlcrncRS.” 
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in the easternmost exposures of this outcrop, the strain nrc inv.irinlily hori/onlal 
without any indication of easterly (lips. The flexure w oiild then eonstitntc the east- 
ern limb of the shallow synelinal bend situnted west of Metinf; and Jhimpir. \ 
small outcrop of Lower Rnnikot beds appears in n subsidiary antieline west of the 
L.iki lange ant'clmc at Wand D.idu alioul 4 miles west of R.inikoi. These nulcrops 
arc shown on the accoinpanyinp map which embodies the latest lesnlts of the fieolo^i- 
cai reseiiehes in Sind. (Fig. 0.) The diagr.im. fig. S. exhibits a scheme of the miin 
structural features of the region, showing the position of the nntieliiial axes. 

Of the thiee principal outcrops, the noilhcni one consists principnllv of laiwci 
Riinikot beds, the upper marine beds being mostly absent in (oiisenuenri' of the over- • 
laj) of the overlying Laki scries The Baud Vei.i’ antichm*, in its ci'iitial portion 
whole most deoplv aflected by erosion, exhibits tin- upper pnilioii of the lower fliiMi- 
tile senes .surrounded by an irrogiilni halo-slmped outcrop of the iijipei luariiie beds 
The soutlieni outcrop only exliihits tlie upper p.iit of tlie marine beds. The full tliiekm 
of the Lower Ranikot is only exhibited in the l^aki range e.xposiire, the full thii'knes- of 
the Upper Ranikot in the Rand Vera exiwsnre. The maximum fliickness of the 
l<owei and Upper Ranikot has been estimated lesppctivelv at nhoiit l..‘iOrt and Tuo in 
b(Ml feet tnhoiit 4.'50 and *200 to 250 niotiesL 

The Lower Ranikot consists principally of wimlstoiics and class often of brightly 
vniicgntcd colours priiic'pslly brown and icd. (Fig. l.).K.xccpf for an oyster hank 
at Ufa base it is destitute of marine fossils, but eeitain beds contain iinprcssiniis of 
dicotyledonous loives. faonietimes inn fine state of preservation. Towiuds the upper 
portion of tlie seriofa, a fae.-im of lignite o xvorkahle thicknc^s wn* accident, illv dis. 
covered duiiiig the e.xcavation of a well at Leilnn in the Band Vera plain, luit it was 
observed to thin out within a short distanre. The Laki r-angc is an unsymnictric.il 
anticline with ver}- steep dips along us ensteuiUnib, and whose deflected axis, through- 
out a considerable portion of the range, has been fractured l>y oxeitlinist. Gonsotpientlv 
a much deeper aocllon is exposed in the western limb of ilie anticline than in the east- 
<-in one where the lower rocks are faulted down out of sight. Towards both e.xtremifie- 
of the range, flint is north of Laki and from the neighbonihood of Ramkot soiUU- 
xvards, the Laki lange becomes a simple anticline, -till deflected to «oine e.xlent. but no 
longer fractured. 

The base of the aeries is visible only in the more strongly di-Ioeatcd portion of 
the,outcrop. fora distanre of 13 miles (nboni 20 kilometre-) southwaul- from Laki, 
and again, in two smaller patches hetwreen the terminaMoii of the fir.st outcrop and 
Rnnikofc. and Instlv. forn space of a few stpiare vard- onlv ntBsnikot itself where the 
Rani or Mohan river cuts through the axis of th<* antieline which .it that plnee runs 
clear of the fault. (Fig. 2.) The fault at Ranikot has greatly derren«ed in inren«itv 
and has been sliiftcd a little cast of the anticlin.il axis. The total distance from laiki 
to Ranikot is about 22 miles tahout ,'1,'5 l:iloni«'lres). The hise of the series is also ex- 
posed in the subsidiar)' anticline west of Runikot (sec fig. 

l " Pm ih Ve-n ii| a dim «.r •• bind ” ncro‘- a bnllon. In- iht pii pov- of st amj wntw for itrintion atier 
raiitlirriM-ni-rgorr-criair. but indri -t"t-on-tb(Tp,iinoi>Urr' Ifot ff .S /.Vil XVfl, p H", 
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’POSSIIi PATOIA OP THB RANIKOT 



FIG. 1.-FLUVIATILE SANDSTONES AND SHALES OF THE LOWER RANIKOT. 
CAPPED BV ALVEOLINA LIMESTONE. RANIKOT. 
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FOSSIL FAUNA OP THE BANIKOT 



E. W. Vredcnburtr Phot. FIG- Z.— ANTICLINE OF DECCAN TRAP AT RANIKOT. 
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Wherever the base of the series is visible, it is observed resting on n bed of basalt 
belonging to the Deccan Trap series. . This bed has all the characters of a sub> 
aerial flow, and indicates an interval of continental conditions between the underlying 
and overlying formations. (Fig. 2). 

Under Jakhmari peak, near the northernmost extremity of the Laki range exposure, 
and in the inlier west of Ennikot, there intervenes, between the basalt and the fliivia- 
tile series, a thin oyster bank. At Ranikot itself, and at many other places, the oyster 
bank is not obsei ved. Itmay be regarded as the base of the Ennikot series, representing 
a very short return of marine conditions, preluding to the establishment of estuarine or 
fluviatile conditions tliat prevailed during the Lower Eanikot. It is as well, however, 
to keep in sight the possibility of its being intermediate in age between the basalt 
and the true commencement of the Upper Banikot, and representing therefore a very 
short episode of marine transgresaon, separated by a period of no sedimentation both 
from the underlying basalt and the overlying Eanikot* I mention this possibility 
because of a similar feature which recurs in Sind at a subsequent geological period in 
the diape of another zone of oyster banks that has often been regarded ns constitu- 
ting the base of the Manohhars, because it is sometimes found intervening between 
them and rocks of much older age, such as eocene limestones. It has been recognised, 
however, that the oysters in this sub-Manchhar banks are Gdj species, the MnncJdiais 
themselves containing, in their lowermost beds, vertebrate remains of Pontian age. 
Their apparent connection with the oyster bed is therefore an illusion due to a short 
period of maximum marine transgression probably of uppermost Aquitanian age. 
When I visitsd the sections o.xhibiting the sub-Ranikot oyster bank at Jakhmari and 
west of Ranikot, and also the sub-Manohhar oyster banks at various points in Sind, I 
was still under the impression of the stiatigraphical continuity of the Gaj and 
Manclihar as stated in the ofScial publications of the Geological Survey ; I therefore 
looked upon the sub-Manohhar oyster-banks as truly connected avith the Manohhars, 
and unhesitatingly applied the same interpretation to the sub-Ranikot oyster bank 

which I regarded as connected with the overlying Eanikot, and did not pay special 

attention to such stratigraphical features as might have settled the independence or 
otherwise of these formations. The reoognition in the districts of Baluchistan adjoin- 
ing Sind, of a vast acoamnlation of Burdigalian and Helvetian strata intermediate in 
age between the Gaj and Manohhar, entirely disposes of the possibility of these two 
formations being continuous (Hcc , G. S. I., Vol. XXXIV, pp. 92, 175). 

Throughout the Laid range exposure, the Eanikot is overlaid by a massive white 
limestone with nummulites and alveolines which Blanford identified with thenummulitio 
limeatono of the Khirthar range, but which is in reality much older and should be 
identified with the division described by Griesbaoh in Baliichistan as the “ Alveolina 
limestone,” forming, in Sind, the most conspicuous member of the ‘‘Laki group” 
.which has now been separated from the newer Khirthar.* TheLaki and Khirthar 
correspond respectively with the Lybinn and Mokattam of Egypt, 

>..inn1D«tnhuBonrf Indian Ij Vol XXXV, pp. 85-01. and ‘'Cla-aifiontion 

of the Tetltary System in Sind,” pp. 172-108. 
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The thiee sections figures 3, 4, and S.lerewitli published will help to convey an 
idea of the structure of the Laid range and the distribution of rocks constituting it. 
They show the northern and southern exteemities of the Eanikot outcrop and its 
central portion at Barra hill where the lowermost beds known in Sind, the Maestrichtian 
Orbitoides-limestoncs are exposed. 



Q'^Manchlnr (bitrtlik). k.«*Alreolina Itm-^'^ono (Laki) c — Loner Knnikot. <2 —Decern Tnp e^01i\o slinles 
nitli Ccrdita Beaumonti / — I^ib «‘in(f«1one« ^(— Lime«tcmo nith Orhitoidu 

At Barra liill and at Jakhmarf, there intervenes between the uppermost beds of the 
iiv atile lower Ranikot sandstones and the overljdng Mveolina limestone, a brown 
calcareous sandstone constituting a thin repicscntative of the Upper Ranikot series. 
It contains marine shells amongst which Galyplroyhorus mdiem, Cossm. and Piss., 
s particularly abundant. At Ranikot itself, in the inlier west of that locality, and 
at many other points in the Laki range, the alveolina limestone rests directly on beds 
of Lower Ranikot age, in consequence of the overlap and erosion unconformity already 
referred to. 


JaUunsrl 
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^ Tig. 4 —Section ot JAkfamnri Peak (nflir BlnnCord) 

fl— MnneWnr (Sninlik) Alieolui limc^-tono (laki), c.— Loner Banikof. 2 /— Lono^t bedsof UppcrBnmkot 

with tf — Dcccnn 'Irip. e.—Oh\o shales (x« CorJita Beaumonfi bed) Pub Bindstoncs. 

A complete representation of the Upper Ranikot is exposed in the Band A'^era 
anticline (Fig. 6) which forms an irregular ellipse with its major axis running from 
north to south, its dimensions being about twenty -five miles by ten (about forty 
lalometres by sixteen). An inner core of Lower Eanikot beds, of rvhich, in consequence 
of the low dips, only the uppermost strata are exposed, is surrounded by concentric 
halos of the various subdivisions of the Upper Eanikot, and finally by an amphitheatre 
of low scarps of alveolina limestone. It is only the lower subdivisions of the Upper 
Eanikot whose outcrops constitute continuous rings; the upper beds, in the northern 
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part of the dome, that is the portion nearest the Laki range, are still aflected by the 
Laki overlap, and it is only in the southern part of the ellipse, in the neighbourhood 
of ICotri and ol a camping ground known as Petiani or Pethani, that the uppermost 
division is fully developed. 

It is in the upper layers of the Lower Eonikot fluviatilc sandstones of the Band 
Vera outcrop, near a locality known as Leilan, that the bed of lignite was discovered 
that first drew the attention of the Geological Survey of India towards the 
province of Sind. Shortly above the horizon of the lignite, there occurs the same 
brown calcareous limestone with CalyplropJtoms tndicus that has already been 
noticed in the Laid range. Above this zone, the Upper Eanikot whose total thick- 
ness in the Band Vera ellipse has been estimated as amounting to as much as 700 
to 800 feet (about 210 to 240 metres) consists of numerous bands of dark brown 
limestones crowded with marine fossils, interstratified witli sandstones and shales 
and clays, frequently g)'pseous which arc often ferruginous and sometimes saline. 
The uppermost beds in the southern part of the ellipse are of a much paler tint, 
and approximate in appearance to the overlying Alveolina-limestone, with the 
result that, in the collections from the locality known as Petiani, there is a certain 
admixture of Laki and Eanikot fossils, which I have tried, as far as possible to 
sort out (see Bee., G, S.I., Vol. XXXIV, pp, 186-188), though a few cases still remain 
doubtful. This confusion only affects the echinoids and does not extend to the Eanikot 
mollusea most of which were collected at other localities. 

Foraminifera represented largely by alveolines, opercnlmes, and orbitoides, 
■{Orlhophragmma) occur abundantly throughout the horizons succeeding the zone 
of Gahjptrophoms 'indious, but it is only in the upper zones that nummulites appear, 
represented at first by a minute AssiJina which, in the uppermost bods of the 
neighbourhood of Kolri and Petiani, is accompanied by a fossil undistinguishable 
from the European Nummulites planulatus. 

A feature that greatly puzzled the earlier surveyors is the presence of beds 
of iron ore of more or less lateritic appearance intervening between the Eanikot and 
the overlying middle eocene beds. IVliere the sections arc sufficiently complete, 
its position at the base of the alvcolina limestone is dear enough and was correctly 
interpreted, but when denudation has removed the overlying strata and left 
outlying patches of the ferruginous beds, their true stratigraphical position was not 
always recognised because they capriciously expand into dark ferruginous sandstones 
very dissimilar from the calonrcous roolcs of the Upper Eanikot and Lower Laid, 
and also because similar rocks occurring at the base of the Manchhars arc scattered 
irregularly over Tiower Sind, and when disconnected by denudation from their 
overlying burden become ns ambiguous of interpretation as the sub -Laid laterites. 

The correct interpretation of these ferruginous accumulations which escaped 
the earlier surveyors, has proved a most valuable guide in unravelling the strati- 
graphy of Sind and Baluchistan. They correspond with periods of continental 
emergence otherwise unrepresented in the strsitigraphy (see Bee., G. S. I., 
Vol. XXXIV, pp. 179-180). The parallel stratification of all the successive 
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formations in Sind so effectually disguises the deficiencies of the geological 
series, that the whole sequence was interpreted by the earlier observers 
as perfectly continuous, and none of the atratigraphical gaps were clearly recognised 
except that at the upper limit of the Ranikot in the Laki range ; but even this 
interruption was minimised as it was supposed to entirely fade away in a southern 
direction in the Band Vera and Jhitak exposures, an error largely due to a 
misinterpretation of the geological boundaries southwards from the neighbourhood 
of Kotri, south cf the Band Vera ellipse, ns far south as the neighbourhood of Tattn, 
that is for a distance of fifty miles (about 80 kilometres). Throughout this distance 
the rocks which I have distinguished ns the Meting shales and which pass conformably 
upwards into the AlvcoUna limestone had been misinterpreted ns the upper portion of 
Che Ranikot Consequently the Ranikot series has been regarded as passing gradually 
into the alveolina limestone. The ferruginous layer indicating the true position of 
the boundary uas overlooked, or when observed, as in the neighbourhood of Jhirak, 
it was not followed up and its signification v.as not realised, it b''ing regarded merely 
ns a subsidiary band in the Upper Ranikot. 

It will be noticed therefore that between Kotri and Jhirak, the map annexed 
herewith (Pig. 9) differs considerably from that illustrating Blanford and Fedden’s 
work on the geology of Western Sind. The area occupied by Ranikot beds in 
Southern Sind appears now considerably restricted as compared uith the previous map. 
Tire line shown in Blanford and Fedden’s map as the upper limit of the Ranikot is 
a true geological boundary, but instead of corresponding with the upper .limit of 
the Ranikot. it corresponds with the upper limit of the Meting shales. The true 
upper limit of the Ranikot must be shifted several miles further east, and the third 
of the principal Ranikot outcrops mentioned at the cc mraencement of this note 
reduces itself to two small patches alwut Jhirak and some fifteen miles (.about 24 
kilometres) north-west of that town, the two patches beinn severed by an interval of 
Indus alluvium. Another exposure regarded by Blanford and Pedden as a further 
extension of the Ranikot outcrop, in the neighbouihood of Tattn has to be entirely 
suppressed, consisting as it does entirely of Meting shales. 

It is gratifying to notice that this serious discrepancy has very little effect on 
the stratigraphical distribution of the fossils already described by Duncan and 
Sladen. It is evident that Feddcn hesitated considerably ns to the true boundary 
of the Ranikot in the Jhirak area, and the fossils have not been labelled in aceord- 
ance with the boundary lines finally decided upon for publication ; thus nearly 
all the echinoids from the Meting shale- in the neighbourhood of Meting, thouerh 
obtained from an area majjpcJ as Ranikot are labelled as belonging to the middle 
eocene and have been described together with the middle eocene fauna by Duncan 
and Sladen. The confusion between the two faunas which I Imve attempted to 
uniavel in a notice already .illuded to (Rcc., 0. S. Vol. XXXIV, p. 180), results 
almost entirely from the confusion in the colleetions from the neighbourhood of 
Petiani and Kotii at the southern extremity of the Band Vera outcrop, where 
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Lnki and Rimikot fcssils tlint have weathered out from the rooks near their junc- 
tion are promiRciionsly scattered over the surface of the ground. 

The outcrop erroneously referred to the Ranikot in the ncighhourhood of Tatta 
has yielded few foFsils but one of these is worth mentioning as Us incluMon in llio 
Ranikot faiiim, and the \doisBilude8 of ih. synonyinv have contributed to convey a 
wrong impression of the faunal chaiacteis of the Ranikot. This is an assiline which 
w’as described as an Opeictilma by Caiter, and named by d’Archia<' and Ilaiinc, 
OpercuVma latlacns^s and reganlod as a variety of Assiliita spira by Rupert Jonc'S, 
wlio moreover confirmed Blanford’s attribution to NtimtnuIUa> urcgiitaris of the 
true Ranikot nnmmulitc whieb appears to me undistinguishalde from Nuniniuli'^s 
pltthulatiis. The Tatta Assiline is not A. spmi but A. grnnvh'ia, and ns, explaitrcd 
before does not occur in the Ranikot scries but in rocks of later age, the Jfeting 
shales. The mention that has frequently been made of AssiUva spira and 
J^itmmvhtcs irregulaiis n.s characteristic fossils of the Ranikot is apt to give a very erro 
neons impression either of the age of the Ranikot, or of the stratigraphical value of 
these fossils. 

I have dwelt mron these corrections not out of any desire to criticrae the 
valuable work of my distinguished predecessor, but in order to dispel an 
apparent anomaly wdiicli has found it^ way into several important geological 
treatises.' 

The soutlierumost Ranikot exposure, as restricted according to the above correc- 
tions includes, ns has already been noticed, only a small area in the immediate 
neighbourhood of Jhirnk and to the soutli-we&t of that town. The rock is exposed in 
consequence of a very feeble nnticlinol bulge, of which the western half is alone visible, 
with much shallower dips than even the Band Vera ellipse. Indeed it is only along 
the western border of the anticline, in the outcrop of the alvcolina limestone that the 
dips are at all appreciable. Throughout the outcrop of the Acting shales and Rani- 
kot beds, the rocks arc almost or quite horizontal, the very gradual descent from 
,AIeting towards Jhirak and towards the banks of the Indus, causing succc.^sivoly lower 
horizons to appear in a scries of miniature scari>s. 

. .As a consequence of this disposition, it is only the uppermost subdivisions of the 
Ujrpcr Ranikot that are exposed in this outcrop. There arc two principal cnlenrcous 
bands, of wbicli the lowest, about six feet (about 2 metres) thick, i® the more compact 
and consequently docs not allow easy weathering of the fosrils. It is extensively 
quarried.' It is separated by about .W feet (about 1 5 metros) of gypseous shales, from 
the ujipor band, h. rubbly limestone largely consisting of reef-building corals and 

O. a. Ynl. IX, p. 10. UInnford iluno porcntnpo to tho cictoimmalion') of nil Oio forimini- 
Inm and cehinoidea : nod lus list of foraininifcrn h MiS'JtnntinlK lh.it rt prodiv cd in nil 6«b('pt|iiont puhl.«a- 
tioiin draling mth.Sniil. ft folloni. lli.it Blanfotd i- n <-jionHlilc for tlio i onfmion that pn'iniU -witli mgnrdto 
the tocMii' und oligficrno orbitoidc-. flic omn of wluoli usiinlly dc^ohru upon IVldrn. (Tl. Dotuilld, lliTm, 
G, S, F. Xo. 32. IPyi, p. SS ) Jlrpanliiig thf* wuli-cftuenl oonfiimntion by Frof. It .lonri of coini* rnoneouH 
dptcmiinntimw of nummiiliit'*, jt inny bo mentioned Ihnt in tbo collcotion fornntded to him, cicb (ip„rics unv 
toimsontcd by nn in idcquntcly smnll number of npicimcn", pliiili were nomeliracsvtiy'nnrl'nrnebnBt/c IJtli 
ispnrticttlariy IbeoorOMitliXtifnmwiifMfifffni'fof''* erroneously referred to X, ond represt nted bj 

a fen nlmormnloverpronn speoimens, uliieli. ulien eonnMerod npnit from tbt gonernlity of llw' sample* miritt 
e iHly ]n*!i for the latter specie*. 
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crowded with the remains of mollusoa and foraminifera. Amongst the latter one- 
notices a small nssiline which appears to be referable to A. miscclla, d’ A. and H., and 
NummttUies ‘planulatus the same mimmulitc that characterises the uppermost beds of 
the neighbourhood of Eotri and Fetiaui. 

Whilst in the exposures of the Laid range and Band Ver.i plain, the Upper Rani- 
kot is immediately succeeded b}’ tlie Alvcolina limestone, there intervenes between 
this formation and the Upper Ranikot of Jhirak a group of calcareous shales, that 
thin out in a northerly dircetion where they finally disappear just before reaching 
Petiani and that* T have distinguished as the “ Meting shales.” They are of small 
thickness and pa<!S conformably upwards into the nlvoolina limestone, while they are 
separated from the underlying Ranikot bj' a lateritic layer indicating an interraption 
of sedimentation corresponding with a continental interval. They contain a rich fauna 
of echinoids whoso connection is much closer uith that of the fauna contained in the 
alvcolina limestone than with that of the underlying Upper Ranikot. The charac- 
teristic nummulites arc NumiwUtcs alacints and Atsihna grantihsa neither of which 
occur in the Ranikot, but which' both extend into the overlying alvcolina limestone. 

The palxontological indications of an interruption in the sequence agree theic- 
forc with the stratigiaphical features. Tlic easiest nay of accounting for the interrup- 
tions between the various subdivisions of the eocene in Western Kind is by supposing 
a series of oceanic oscillations in a basin whose depth gradually increased in a southern 
direction. The Ranikot represents a slow transgression followed by a sudden regres- 
sion after the deposition of the beds urith Kumimdilei iilanuhius. The Meting shales 
only known in the southern part of the area represent a gradual return of the ocean 
culminating in the middle eocene transgre-^sion which had two ma.\imn correspond- 
ing uith the Alvcolin.i and Khirthai limestones. 

The difference of depth of the Ranikot sea-floor between the Band Vera and 
Jhirak exposures must be represented approximately by the small thickness (.‘lO to 40 
feet or 9 to 12 metres) of the Meting shales. The presence of a fine scries of recf-build- 
ing corals indicates that the Ranikot fauna belongs essentially to the laminaria rone 
representing n maximum depth of water of not more than 100 feet (30 metres). 

The Upper Ranikot exposures in the Lak-iiangc and in the Band Vera ellipse 
arc somewhat unfavourably situated for geological investigation owing to the scarelty 
of drinking water in ordinary j-enrs. Collections of fossils have been obtained only 
from the following small number of localities : — 

1. From the broken ground among the hills under Jakhnmri peak, hills nest 

of Amri, lowermost bed of the Upper Ranikot, with Cah/ptrophorus 
indicu<i; collected by Fcddcn in 1875-76 (G. 280/137) and Noetlin" in 

1900 (K. 7/658 to 669). ** 

2. Jlotian “lak" (pass) 10 miles south of Ranikot, collected by Fcddcn in 

1875-70. (G. 280/134.) 

3. Two miles cast of Kandaira. Ycrn plain cast , lowermost beds of the Upper 

Ranikot, with Calyptroplorm indicus, collected by Fedden in 1874-75 
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(6. 22G/156) fliHd 1876-76(6. 280/131); also fiom two sucoessively 
higher horizons marked G. 226/136 with opcrculines. and G. 226/135 
(Pedden, in 1874-76), with small assilines. 

4. North of Leilan coal-pit; lowermost beds with CaJtjptroyhorus indicus (6. 
280/132&) ; and from a higher horizon, marked G. 280/129, containing 
small assilines : collected by Pedden in 1875-76. 

6. Three miles east of the old coal-pit near Leilan, Vera plain east, amongst 
gypseous beds ; two successive zones, one marked G 280/126 '•«, and a 
slightly higher one marked G. 280/126' , both eontaining operculines; also 
from a brown limestone witii small assilines at a liigher horizon, on 
the toad toUnerpur (6. 280/127); collected by Pedden in 1875-76. 

6. " Said to come from the Zimmiwari dori (ravine). Hills east of the Leilan 

coal-pit and west-south- west of Bhinn.” (G. 280/128); specimens 
purchased ; Pedden, 1875-76. 

7. " Hilly ground, north b}' cast of Petinni, below the big scarp of white lime- 

stones, north-west of Kotri uppermost horizon with Nummulites plam- 
latvs (G. 280/136); collected by Pedden in 1875-76. 

8. Below the lower limestone band of Jliirak ; collected bv Vredenburg in 1900 

(K. 8/269). (Fig. 8). 

9. Lower limestone band of Jliirak, urith small assilines ; collected by Pedden 

in 1876-76 (0. 280/124?)) and by Vredenburg in 1900 (K. 6/790-840). 

10. Upper limestone of Jliirak ; uppermost Ranikot with Nummdttes plamlnlwt ; 

colleotcd by Pedden (G. 280/124n) in 1876-76; and by Vredenburg 
(K. 7/123-203) in 1900. 

11. Same horizon, left bank of Indus opposite Jhirak (K. 7/296-337) ; collected 

by Vredenburg in 1900. 

12. Same horizon, on the road south-west of Jhirak (G. 226/165) ; collected by 

Pedden, 1874-75. 

It is easy to distribute tbe fossils from these various localities and zones in strati- 
graphical order; the localities 7, 10, 11. 12, in the neighbourhood of Kotri and of 
Jhirak, correspond with the uppermost beds, those characterised by the presence of 
Nummulites At the localities 1, 3, 4, that is the undcrscaTiJ of Jakhmnri 

peak and the northerir and eastern parts of the Band Vera plain, the beds charac- 
terised by tbe abundance of Cnlyplropltonis indicus are stated by Pedden as being the 
lowermost fossiliferous zone of the Upper Rnniltot. These lowermost beds aic des- 
titute of fomminifera. The beds intervening between the loweimost fossiliferous zone 
rich in Calyptroplionts indicus and the uppermost zone with Nummulites planulalus, 
can be divided into two portions of which the upper one contains muncrous specimens 
of a small Assilina which ascends into the overlying zone wuh N. plauulatus, but 
does not descend into the lower portion of the intermediate beds where the commonest 
foraminifer is a thin species of Operculina. To the upper portion of these intermediate 
beds belong the lower limestone of Jliiriik, Nos. 8 and 9 of the above lists, the upper- 
most beds (6. 226-166) Cast of Kandaira (locality 3) and north and east of Leilan 
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(localities 4 and 6). The available palaeontological evidence is insufficient to fix the 
exact stratigraphical position of the locality No. 2. The remaining localities are indi- 
cated as intermediate between the Assilina horizon and the lowermost fossiliferous 
zones. In this way the fossiliferous zones may be distributed through the 700 or 800 
feet (210 to 240 metres) of the Upper Ranikot in four divisions which may be num- 
bered accordingly in ascending order. The fossils hitherto described are not distri- 
buted indifferently through these successsive zones, but certain species are restricted 
to q)ecial horizons as has been shown in the case of the Echinoidea {Reo., G. S. I.. 
Vol. XXXIV, 1907, pp. 187-188). 

In the case of the mollusca (gastropoda and cephalopoda) described by Messrs. 
Cossmann and Fissaro, the zonal distribution is less evident, the reason being that the 
greatest portion of the collection is from a single zone, the zone of Nummulites 
planulaiua which includes no less than 73 out of IflO forms described in the following 
monograph. 

A considerable portion of the collection described in the present memoir was 
obtained by me during a search of six days in 1000 at Jhirak, where only zones 3 and 4 
are exposed, the latter being by far the most fossiliferous. Amongst the material 
obtained in 1900 there arc 40 species unrepresented in the older collections. The total 
number of species (gastropoda and cephalopoda) represented in my collections from 
Jhirak and the immediate neighbourhood is 65. Redden’s collection from the same 
locality includes 30 species of which 10 are unrepresented in mine. Consequently 
the total number of forms collected at Jhirak is 76, including three-quarters of those 
hereafter described, and amongst these there are only two special to the lower lime- 
stone (zone 3) so that this memob is practically a description of the fauna of Jliirnk, 
specially of the uppermost horizon. 

Out of 100 forms, seventy-three occur, as stated, in this highest horizon, zone 4. Of 
the twenty-seven remaining ones, seven are special to zone 1 (with a total fauna of 12, 
species); 11 to zone 2 (with a total fauna of 25 species); 7 to zone 3 (with a total fauna 
of 16 species) ; one. Gerithium subsemicostaium ? is common to zones 2 and 3, 
one, TumteUa infrarimata is of doubtful position. The three lower zones have each of 
them, therefore, half their species autonomous. With the exception of the above men- 
tioned fossil common to zones 2 and 3, all those that are not special to the three lower 
zones occur also in zone 4 The latter has 63 species special to it out of a total of 73, 
but this large proportion is due to its preponderating share in the collection. 

A representation, in tabular form of the zonal distribution of thomollnscan fauna 
would, under the circumstances, be premature, as it is impossible to tell to what 
extent the apparent zonal distribution depends upon the insufficiency of the material 
studied. 

In the case of the echinoids, although the collections from the uppermost zone are 
the richest, the distribution through the successive zones is less unequal than in the 
case of the mollusca : they are not particularly plentiful at Jhirak, and I have not 
materially added to the previous collections. Their zonal distribution already record- 
ed in a previous publication of the Geological Siuvey is here reproduced, and, to give 
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as complete a picture as possible of the Ranikot fauna so far as known at present, I 
have added the corals determined and described by Duncan, also distributed according 
to their zonal apparition. 

ZONAL distribution OF THE RANIKOT ECHINOIDBA. 


Cidaria sp > D. and S . p. 3S . 

Femetiilt d’Aiob. 

„ sp , spinis, G. D. and S , p. 30 

„ sp., spines, 0. D. and S , p 50 

Pliyllacanthua aindtnaia D. and S. , 

„ BatiHoti D, andfl. . 

„ sp., D. and p. &8. 

„ sp., spines, I) andS,p 00 

SaUttia Blanfardi D. and S , 

Cypkoaoma abnormale D, and 8. . 

„ sp., Q. and S , p. 33 

„ sp., B. and 8 , p 34 

Aeanthtchinua noduloaua D. and 8 
DIclyoiilairua siesae B. and 8 
„ Haimei B. and 8. 

„ d'Archtact B. and 8. 

Arachniopleurua rtCieuhtva, D. ond 8 1 
Progonerhimia tocenieus B. and 8. . 
Bnrypneualea grandta B. and 8. 
JEolopntuata it LortUi B. and 8. . 
Conoelypeua ainintsia B. and 8. . 

sp , B. and 8 , p. 52 . 

„ iftlivia D. and S. 
Phyilodyptnatip.-. 

IHeaiolamjwa placmUt B, and 8. 



Urssa lumsDT 


^Thf* tomi divccibed under thit faino nnme It) tlir XaM Rroup (Martin nnrt Dtinon Yehinoldta of Koeliti and Sathla>«ar, (ittSJl. |). ll; 
Vreden 1 >ure.BallellH^BDcaert, Jl/am Q S XXM (1001), p S<Ii|Ua>et> distinct ^aTict>, tritleh inleM tank pcrliapsAs a seittiata 

«D0clra . 

9TblB j;(flcrtenltributl«n la doubtfuls 

E % 




Dtinc. 

etn^tus, Dimt 
Jilttfroitn l>ttnc« 

Trofhowidia MttflieoHi, Dune 

Stff^tna Kcus^i, Dunt 

Sti/^oftrrun mnximn, Dni«c . 

Vierrfft, Hainio 
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Sty’occenia BaniMi, Duno 
Montltvalita Granit, d'A aid'K. 

I, Lynumi, Dune 
„ iioniiLati', Duno. 
Feidenia (ypiea. Dune 
„ cruMa, Dune. 

„ rionjttli. Dune. . 

Plo-ophyUia tindinni. Dune, 

„ fUibePati, Roti^s. 
Diploria /tacit jsiisim'i, d’Aoliiitdi 


Leplorta hydnoiiltoroiden. Dune 
SteiihanoCfLnia mv.TOtuieri.utiit i, Duno. 
Aatro-ditta Btanfoiiii, Duiic. 

„ erUuM'i, Dane. 

I, nmi, Itou^s. ■ 

„ gibtiot'i. Dune. 

„ ramOs'i, Seworliy 

I»!Utrica piinilttt'i. Dune . . 

Artrira Morloli, BeiMe. 

Priomstraa in fica. Uuni. 

Remta'iiraia gran Its, Dune. 

PacJit/Sfris J/urc/iisoni, yi Dd. &, J, H[n 
Troi/toacris ilifforinir, Bousa 
Oytlhotcris orienlnlts. Dune. 

BUiploteris aptrta, Dane. . 

Turbimtena Sauilot’, Duno. 

„ tptllircnl't. Dime. 

„ Zfainii'i, Dune 

,. iiutaa. Dune. . 
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Turbinosena elcgana, Dune 
Cycldhtca alpina, d’ Orb 
>. Saraloti, Done 

ItaniLulx Dune ear. 
„ crenutobt. Dune 

„ Viearyi. Hulmc 

„ anomalo. Dune. 

I. mptrbtt, Dunt. 

n Baimct, Dune 

allavtllcniu, Dcfr. 
striata. Dune. 
37ia)nnas(rica Balli, Dune 
StephanophyUa iniica, Dune 
Litharaa granths. Dune. 
Pontes siiptrivsita. Dune 



Only two foraminifera have been identified, Assilina mistxUa, d’A and H. occurring 
in zones 3 and 4, and Nummulites jtlanulatus restricted to tlio uppermost zone. The 
latter fossil is of importance as it constitutes a basis for the correlation of the Ranikot 
group : it is the oldest of the common nummulites in Europe where it characterises 
a very well defined horizon, that of the Sables deCuise, slightly newer than the London 
Clay. We may therefore conclude that zone 4 of the Upper Ranikot corresponds 
with the Cuisian proper, while the three underljdng horizons may be taken as 
approjdmatdy corresponding with the London Qay. The Lower Ranikot might there- 
fore correspond with the Woolwich and Reading beds, and its lithological resemblance 
to that subdivision is not out of keeping with this assimilation, while the lignite 
bed of Leilan also suggests a comparison with the lignitiferous Spamacian of the 
Paris basin. The propriety of imiting with the Lower Ranikot, the oyster bank at 
the base of the series requires further investigation. Perhaps have wc in it a feeble 
representative of the Thanetian. 

Beds of lower eocene age are not known nn}'wherp else in India outside the 
limited area briefly described above. In all instances where certain stratigraphical 
groups have been assimilated with the Ranikot, closer investigation has shoum that 
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they should he regarded as middle eocene. The presence in the Oman coast of 
Arabia of Siyraootlieutis orientalis, Crick, a very characteristic fosal of the uppermost 
Ranikot zone, suggests the presence, in that region, of beds of corresponding age. 
The scarcity of lower eocene outcrops as compared with the vast development of 
the Senonian and Lutetian is by no means peculiar to India, but seems to be 
shared by most other countries. 

Their exceptionally fine development in the Anglo-Paiisian basin in the very 
focus of active geological work, is apt to convey a mistaken impression of their 
importance. 

In connection with the occurrence of the Ranikot just beyond the fringing 
folds of the Iranian arc, and also in the unfolded plateau-like region of Arabia, it is 
worth noticing that the fullest development of the lower eocene appears to be almost 
entirely outside the limits of geosynclinal areas. 




THE MOLLHSOA OF THE RANIKOT SERIES. 


BY 

M. COSSMANN ANB G. PISSATiHO, 
Tbayslated troji the French, by E. AV. Vredenburg. 


PART I.— CEPHAT.OPODA AND GASTROPODA. ’ 


INTRODUCTION. 

The Geologienl Survey ol Indifi liavo done us the honour of entrusting to our 
care, for description and publication, tlieir valuable colleolion of molluscn from the 
Ranikofc Boiics ol Sind. \Vc have been engaged upon this work during the last 
few years, and have completed the description of the Cephalopoda and Gastropoda 
in 1907. 

■ Before entering upon the detail of our palojontologicnl results, we may briefly 
summarise the conclusions that we have arrivedat regarding the strntigraphical position 
of the beds from which these fossils were obtained. These conclusions are in thorough 
agreement with the classification recently published by Mr. Vredenburg, in Volume 
XXXIV of the Records of the Geological Rurve;/ of India, pages 172-198. 

After reviewing the class! fioation of tlic Tertiary boAs in Western Sind as outlined 
in 1S78 by Blanford, according to whom the Ranikot beds ate to bo regarded as 
lower eoocnc, Sir. Vredenburg has come to the conclusion that, in consequence of the 
stratigraphioal interruptions which ho has detected, the age assigned to the imme- 
diately overlying beds should bo slightly raised, and that attributed to the immediately 
imdcrlyiug strata, that is the “ Cardita Beaumonti beds " slightly lowered. The 
■' Cardita Beaumonti beds ” nio now regarded as undoubtedly cretaceous, reaching 
down into the Maesfrichtian, a conclusion similar to that already arrived at by 
Ml. Donvilld' in the cose of Persia. In tbe Case of the Ranikot, Mr. Vredenburg 
has noticed that the first appearance of the numraiilites (represented by N. •plamdatus) 
OOCUT8 only in their uppermo.st beds, confirming Blanfoid’s original attribution of the 
marine beds of this series to the lower coeene, that is the Ypresian or Cuisian. 

Amongst the fossils which we have examined, there are numerous specimens of 
Velaies, a genus which specially characterises the lower eocene of Europe. The 
presence of some species of Oahjphophotus analogous to those from the eocene of the 
United States, the relative abundance of forms of VohiUhlhcs (or as it is now called 

r 
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“ Volutospina”), the presence of numerous species of AmpuUina, a genus scarcely Itnown 
in the mioccne, the existence of several forms of Rhnclla related to those of Paris and 
Cairo, etc., entirely confirm the conclusions arrived at by the stratigraphers of the 
Geological Survey. This fauna is evidently related to a portion of that described by 
d’Arohiac and Haimc. It is now well established that the collections described by 
these authors were obtained from several totally distinct horizons, but the species 
which we have identified with the Smd fossils of the Geological Survey collection 
(22 species) arc exclusively mentioned as occurring in the yellow limestone of the 
Hala range ”, a name often used by geographers ns a general designation for the 
mountains of Western Sind. The yellowish-brown limestone fonning the matrix of 
our fossils answers closely to d’Arehiae’s description, and it is probable that the 
fossils collected by the Geological Survc}' were, in many cases, obtained at the 
very same spots where Vienry discovered tlic fossils described in our distinguished 
predecessors’ great monograph. 

The state of preservation of most of the fossils is satisfactory : in only a few 
cases have we experienced any doubt in our generic references ; wo hope that the 
discovers' of fresh material mil eventually settle the few points that still remain 
uncertain from a palseontological point of view. 


Class: CEPHALOPODA. 

Order; DECAPODA. 

The Decapoda are represented in the Ranikot beds by the genera Bdoscpia and 
StyracotJieutis, of which the latter is particularly interesting owing to its relation to the 
Belemnite.'. 


Family : SEPlOPnOItA Fiseber. 

Genus: BKLOsnm,'Voltz, 1830. 

BEI.08EP1A IXCUUVATA, Sp. nov., PI. I, figs. 11-13. 

Description , — The size is moderate, the shape compressed. The leeurved rostnun 
is ver 3 ' short, rounded on the ventral side, somewhat keeled dorsally. The phmg- 
moconc does not expand much anteriorly ; its external surface carries coarse granula- 
tions. There is an obsolete apophj'sis, searccly indicated by a bend in the outline. 


Dimensiom. 


ITciglit 
Tliit.l.ncw . 

Occurrence . — ^Found in the uppermost Ramkot beds of Jliirak. n'redenburg y- . ) 


30 mm, 

11 M 
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Goinpari^ov with other species. — The short, hook-shaped, laterally compressed 
rostrum clearly distinguishes' this species from its congeners of the Paris basin. It 
somewhat resembles the claw of a hyena owing to the continuous curve of its dorsal 
outline. The dorsal lamella is unfortunately damaged in the type-specimen. 


Family : PBRAGMOPffOBA Fisolier. 

Genus : Styracotheutis, Crick, 1905. 

The genus Styracotheutis seems related both to Bayanotkeutis Munier-Chalmas 
(1872), and Yasscuriu Munier-Clialmas (1880). According to Mr. Crick by whom it 
was lately established,' this genus differs from Bayanotkeutis “ firstly, by the more 
conical form of the guard, secondly, by the presence of the deeply incised groove 
on each side of the ventral surface ; and thirdly, by the more nearly dorsal position 
of tile broad shallow dorso-lateral grooves.” Compared with Vasseiiria, it “ is much 
larger than this genus, its two longitudinal grooves arc deepest at the alveolar marg n, 
and do not extend to the posterior extremity, whereas in FarseMrift the longitudinal 
grooves extend from the apex and die out on the alveolar region. Fossetntn also does 
not possess any dorso-lateral depressions.” Mr, Crick has also compared his new genus 
with Bdcmnitdla muoronata of the Upper Chalk: ” Well preserved examples of Bdem- 
nitePa muoronata possess, on each side, a double dorso-lateral groove, in which 
the groove adjacent to the dorsal area is much broader than the other, and anteriorly 
approaches its fellow on the opposite side, imparting to the alveolar region of the 
guard a subtriangular cross-section. The other groove on each side, i.e,, the groove 
nearer the middle of the lateral area, is much narrower, and from it originate the 
vascular impressions which pass on to the ventral surface of the guard, where they 
form a very conspicuous character.” Mr. Crick goes on to say that in Styracotheutis, 
'• each dorso-lateral depression appears, thTcn to be comparable with the more dorso- 
lateral component of each double dorso-lateral groove in the genus Bdcmnitdla, 
while the incised grooves bounding the ventral surface appear to be comparable 
with the more nearly lateral component of each dorso-lateral groove in the same 
genus.” Finally it is concluded that Styracotheutis is "gonerioally distinct, and 
whilst being more nearly related to such eocene forms as Bayanotkeutis and 
especially to Yasseuna, forms a connecting link between these genera and the 
Cretaceous genus Bdetimildla’’ 


Stybacothetjtis OKiENTAtis, Criclc, PI. I, figs. 6-10. 

Desciiptim. — The size is moderate, the shape elongate, bclemnitoid, graduallj’ 
tapering towards the posterior extremity which terminates in a blunt point. The 
section is elliptical, the average ratio between its two axes being five to six. The 

i «On AT)ibranob!at;o Ocphabpoclf n. gen. nn^n up., from tbo Xloccnc of Arabia" 
Proc, Hlahc. Soe. Lond»f Vol, VJ, pj>. 274*278 (Figi*.) 
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dorsal surface is coarsely slingrcened, simulating a rorrodctl appearance; it is travelled 
by very deep longitudinal grooves which do not reach up to the npc.y, and between 
which are intercalated finer and somewhat irregular grooves. The ventral surface 
distinctly shows the siphuncle situated in a channel limited by a swelling of the adja- 
cent substance on oithoi side. Traces of the transverse septa can be detected on 
the internal suiface. 


Dimnmous. 

HimM of • • . . .{0 turn, 

fill viit Oiunctcr > s • •• 

Occinfcncc. — In the uppermost Ranikot beds, rone of Nuvnmiiifr^ pl'muhtua 
Jhirak (Vicdenburg, J^") : north-east of Petiani (Fcdden. Fodden's spceiiiicns 

are veiv fragmentary and are not mentioned in the lists of fo&siis jniblishcd by him 
and bv Blanford in conneetion with the description of the geologj' of Western Rind. 
Thev mu.st have' eseapod notice, oi their real nature was not undeistood, 'J'hc 
material studied bv us i\ ns all collected at Jhir.ik in 1000 b}' .Mr. Viedenburg. Both 
Mr. Viedcnbuig and Dr. Noctliiig recognised the a llinitics of this fossil with belein- 
nites. [General Report of the Geological Siuvey ol India for 19ii0-1001, page 3, 
(1901). Gencial Report for 1001-10(12 page 30 (1002).) 

licwarlis. — The Indian examples arc somewhat moie coinpicssul than the solitaiy 
specimen fiom .\rnbin that constitutes the type of the genus, but this slight diffei- 
once does rot seem sufiieient to justify a specific distinction. The specimen described 
by Mr, Crick was obt lined bv Colonel .layakai from the eocene beds of .Shnrkiyub 
in the territory of Oman in Ainbia. It is abundant in Rind, but iiMinliy in a 
fiagmentary condition, Inirly complete specimens with unbroken apex and a perfect 
phraginocone being seldom met with. The occurrence of this fossil in Rind and in 
Oman is of gre.at interest as indicating the presence of contemporaneous strata of 
lower eocene age on both shores of the Arabian Ren. 


Order: NAUTILOIDEA. 

Faniih” X.WTJLW.E. 

Genus ; Nautiwjs, Breynius. 

Nauiilus suBrLEuniAX:siAXu.s, d’Arch., PI. I, figs. 1-1. 

I8W TyWriiim., Ili*Unre dr la Or IH, p .101. 

18V) IVArclniir and llaimtr loc ett ’p m?. IM X\XV, 

DescripUon.—Siid very variable; shape depressed, not much inflated; suiface 
^ilain, with faintly visible indications of the septa ; umbilicus small, shallow in young 
‘^pecimens, veiy deep in adults : siphuncle situated centrally ; chamber, numerous ; 
septa flexuous except near the umbilicus. 

* In this and in fiubsjquont references, foe. »/ etnnd<ifor if Arelnac ami HaiuitS Description dcsnnmnux 
fussilci du groupcnummnhtique do PJndc ** 
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Dmemiotis of figured specimen. 

. D7 itim 

Till knc'< „ 

Ocemrenov . — ^This is a common fossil throughout the marine bods of the Upper 
Rauikot, and has been collected from each of the four zones into which this scries 
lias been divided bj' hli-. Vtedenburg. Zone 1 : north of Lcilan coal-pit, one speci- 
tnen, “jjJ (Fedden). Zone 2 ; three miles east of the old coal-pit near Leilan, nt two 
-•successive horizons ; one fragment from the lower bed (Fedden, ), and two speci- 
mens from a slightly higher level (Fedden. ). Zone 3 : hills cast of Leilan old 
^-oal-piton the road to Unerpur,four specimens (Fedden, .Ihirak, throe specimens 
•(Vredenburg, if"-). Zone 4 : Jhirak, nine specimens (Vredenburg. left bank 

of Indus opposite Jhirak, three specimens (Viedeiibtirg, ff , -fjJ ). 

Gonipaiison with other species. — ^D’Archiac has compared this fossil with the 
•Uoiiomanian species A'. Flein lausimtus, d’Orb. {Poleoni. franc.. Vol. I. PI, XV). Our 
specimens seem more compro«scd than is indicated in the original figure of d’Atchiac 
and Haime’s monograph. N. Deluci. d’Arch,, also from Sind, is still more com- 
pressed, with a subangulnr kneel, and much more flexuous septa. N. subflciiriam- 
tunvs also resembles N. disculvi, Dosh., irom tlie Lutetian of the Paris neigbbour- 
hood, but it is more inflated in the centre, and its septa arc less inflected- 


Class : GASTROPODA. 

Order; OPISTIIOBRAKCHTA. 

Family: ACTAXfNlD.E d’Orbigny. 

Genus; TonN.tTELbmA, Conrad, 1800. 

TonNATj:i.r..T:A Vukdenbukoi. sp. nov,, PI. 3, figs. 19-20. 

Description. — ^Tlio shell is small, ovoid-conical, ventricose. Tlio spire is short, 
•tjubconoidai, consisting of five slightly convex whorls whose height is less than half 
their width : they arc separated bj- deep canal-like sutures, and are ornamented by 
six broad threads between which there intervene deep spiral grooves of the same 
width as the threads. With a powerful lens, a few weather-worn traces of very 
close-set axial lamollaJ may ho distinguished on the floor of the.se gioovcs. The 
boclv-whox'1 is large: it includes four-fifths of the total height. It is regularly oval, 
not excavated at its base bearing the prolongation of the spiral threads which 
become bifid towards the nnteiior extremity. The umbilical slit is almost closed. 
The mouth is narrow, vciy tall, ova), anteriorly hinuous (in the type-specimen, a 
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beak-shaped prominence is simulated, but this is a deceptive appearance due to the 
specimen being damaged) ; anteriorly it is much contracted, and posteriorly angular. 
The outer lip when viewed in side elevation appears convex. Tlio columella is 
sinuous, witli two large, projecting, widely-spaced transverse folds. Tlie columellar 
margin is detached antcriori}-. 


Dimens'oni. 

IKylit ■ ir> mm 

Piamctct • • . > . S t*i ,, 

Occui mice. — ^Tiower part of zone 2 of the Upper Ranikot, amongst the gypseous 
shales, three miles east of the old coal-pit near Lcilan (Fcddcn, J'J'?,). 

Comparison with other species. — ^D’Archiac and Haimo have not described any 
Opistobwiichiate mollusca in their monograph on the nummulitic formation of 
India. They merely mention the Indian occurrence of a shell identified ns BtiUa 
Forlisi, Brongu., from the Vicontino. which docs not occur in the Ranikot collection. 
Compared with the European eocene species Tornalelltta simuhtn, Sol., which is very 
widespread in the Anglo-Parisian basin, T. Tredenburgi is distinguished by its having 
tlie base more attenuated, the spiral threads closer set, the aperture somewhat more 
contracted anteriorly, the last whorl but one noticeably shorter. T. hella, Conrad, 
from the Claibornian of Alabama, is more globose than the Indian species, and 
its spiral grooves are narrower and shallower. Lastly, in T. parisicnsis from the 
Thanetian of the neighbourhood of Paris, the dimensions are much smaller, the shape 
mole rounded, and the sculpturing more delicate than that of T. Vrcdenhirgi, and 
of a different character. 


Family : BVLLW.E d’Orbigny. 

Genus: Buluv, Klein, 1753. 

Bull\ apiculis, sp. nov., PI. I, figs, 14-16. 

Description , — Size moderate, shape oval, globular, short and thick ; spire involved 
in an apical funnel at the bottom of which can be seen a very feebly projecting cap- 
shaped protoconch. Body-whoil posteriorly globose, attenuated anteriorly and at 
the base ; outer lip thin, almost vertical, extending slightly beyond the apical trunca- 
tion to which it is attached obliquely. The surface is almost plain but foi a few 
stria) of growth disposed without much icgularity, cun’ed inward at the base, feebly' 
ictrocurrent into the apical funnel. 

Dimensions. 


Probihlo height *23 nun» 

Diameter , 18 ,, 


Oceuri ence . — Uppermost Ranikot, .Thirak (Vredenburg, ), 
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Rmarks . — ^We hove little hesitation in referring this fossil to tlic genus Bulla 
although we have failed to develop the mouth and observe the columella : the npex 
and the strias of growth are fairly characteristic of that genus, hut the presence of 
a visible embryonic nucleus at the bottom of the apical funnel is very exceptional. 
Neither in d’Arcliiac and Haime’s monograph, nor in the fauna of the Paris basin 
arc there any forms allied to this species. 


Family : ACEBIDAS Pihbry. 

Genus : Accra, Mhllcr, 177C. 

Accra strcita, sp. nov., PI. I, figs. 10-18. 

Drscriptions. — Small, ovoido cylindrical, involute. Tlic spire is short, clearly 
visible, with lietcrostrophic, scarcely projecting nucleus ; it consists of tlirce convex- 
depressed whorls, sopatated by a wide and deep canaliculated incision along the 
suture. Body-whorl ver}' large, constituting almost the whole shell, rounded at the 
base, covered with fine spiral striations revolving between fairly wide, ribbon-Hko 
bifid bands. Mouth very wide, anteriorly expanded; columella sinuous, limited 
anteriorly by a thin angular margin which continues as a rim round the aperture; 
inner lip thin, closely fitting to the base, outer lip notched along the sutural channel, 

Diumtsions. 


llulglii 13 mm. 

Dimtiotcr 7 »» 

Occurrence . — ^Uppermost Rniiikot, Jhirnk (Vrcdcnbnrg, ). 

Coniparm?} %mth other species. — This shell is much narrower and rather more 
ovoid than A. slrialclla from the eocene of the ncighhonrhood of Palis; it is also dis- 
tinguished by its spiral ornamentation with bifid ribbons. 


Order: PROSOBRANCniA. 

Family : 1> LEU 11010311 DJE Rtolic*kn. 

Genu.'! : Surcupa, IT. and A. Adams, 1853. 

SuRCunA VoYSEYi, d’Aicliiac and Hnime, PI. I, figs, 26-28. 

IR.'iO. 7Vriiro/oma iwlit. fVArebinp, llihtoiir dw progrU do U G^ologio, Vol. IIT, p. 291. 

1835. Plcutotoma VotfutyU d’ Ardiino fttid he. at , p, 305, VU XXTX, fig 10. 

Beset iptions. — The size is moderate, tho shape hiconical. The spire is tall, 
conical, carrying at its apex a smooth iirotooonch which oonsisls of one and a half 
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convolutions. The number of whorls in the spire is seven 5 thej’- are angular, depressed - 
their height being equal to one-third of their width. The remarkably elegant orna- 
mentation consists of two delicate granular threads occupying the anterior portion 
of each whorl, followed by a row of large tubercles w’hosc breadth becomes propor- 
tionately gi eater on the later whorls 5 beyond these tubercles there is a deeply e.vca- 
vated spiral surface, and lastly a series of small crcnulations or of small oblique folds 
crowded together in the neighbourhood of the ■■uture. The surface also shows 
sinuous stna; of growth. The body-whoil is large, its vertical dimension being 
about two-thirds of the total height; its posteiior surface carries a ring of bl.idc-like 
tubercle", behind w hieh is a concave stiiated spiral surtacc upon w’hich one obseries 
the successive curved lines of growth of the sinus, which give rise to oblique lamcllai- 
at their junction w’lth the suture. The rounded base caves in slightlj' towards the 
neck, and is decorated w ith granular threads w hich decrease in size, the nearei they 
are situated to the nnteiior extremity ; they are decussated by fine oblique lamellte 
of growth. The aperture is large, posteriorlv angular, ending anteriorly in a long 
straight canal ; the columella is sinuous, the outer lip convex, notched by a deep 
sinus at its junction with the penuHimate whorl. The inner lip forms a thin callosity, 
closely applied upon the base. 


Dimensions. 


Probable lcn|!th 30 mm 

Diameter 10 


OccMiJcnce.— Uppermost Ranikot, Jhirak (Vredenburg, ). 

Comparison with other species,— Xll the specimens of this remarkably beautiful 
shell that we have examined are incomplete, as is also the case with the 1^710 figured 
by d’Archiacand Haime: the long and narrow canal is almost always broken from 
its ver}' origin, but there is reason to believe that it was not inflected. At any 
rate, the reference of this fossil to the genus Surcula is settled bj’ the position of 
the sinus in close proximity to the suture. S. Voi/sei/i belongs to the same group of 
spinosc species as S. deiilala Lamfc. from the Lutetian of the Pans region, but dilleis 
from it owing to its coarser and much bolder sculpture. D’Archiac and Haime 
compared the Indian species with Pleurolomaria Thallavignei^i, Alex. Rouault, from 
the nummulitic formation of the neighbourhood of Pau. S. Foyseyf is distinguished 
from it by its less elongated habit, the slower rate of increase of its spire, the 
granular threads on its base, the greater prominence and greater number of its 
mar^nal tubercles, the stiiated and pleated swelling which accompanic.s the suture, ' 
the veiy fine tiellissed stiiations which covex the sinus-fasdole instead of the rows 
of granulations which occupy that same position in the species described by Rouault. 
These diffeiences seem ample for distinguishing the two species, especially from 
two such distant areas and without any inteimediate forms to link them together in 
the intervening regions, such as Egj'pt. 
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SUKOOLA INDIOA, Sp. noV., PI. I, figS. 31, 32. 

‘Dcsori'i^ion. — ^Tho size is moderate, the sbapo biconical, depressed. The spire is 
tall, conical, consisting of seven convex whorls whose height is less than half their 
width, and which are marked off from one another by deep sutnres. The anterior 
portion of each whorl adjacent to the suture constitutes an undulated swelling 
covered with broad, obsolete axial ribs, which arc somewhat irregular and are inter- 
rupted at half the height of the whorl, where they ate succeeded by a concave spiral 
fasciolc j these ribs are crossed by three or four thick spiral threads, while finer and 
closer-set threads occupy the concave fasciolc. 

Dimensions. 

Probable Icngfb ' . . . . IS to IG mm. 

Qinraotcr . S „ 

Occurrence. — ^Uppermost Eanikot, Jhirak, (Pedden, 

Compo) ison wilh other species. — ^In spite of the fragmentary nature of this fossil, 
the canal being completely broken off from its origin, we tliink it worth describing 
because its ornamentation and the position of the sinus with reference to the concave 
fasciolc, recall somewhat closely Surcuia iextiliosa. Desk., and some of its varieties, 
especially S. DtmonSi, do Bouiy, from the Bartonian of Paris. Nevertheless, the 
Indian species must have been more depressed in proportion to its height than 
S. Jiamondi, while the ribs on the anterior part of tlic whorls seem thicker, shorter 
and less pronounced. S. indica docs not approach any of the varieties of S. Voyseyi, 
d’A. and II., whose keel is serrated, and whose sinus-band is much more broadly 
excavated ; nevertheless, both species belong to the same natural group, and are at 
once distingui.shcd from S. Tredenburgi and S. hypermeces which belong to other sub- 
generic sections. 


Section.' aviotoua, Cossmann, 188!). 

SUKCUliA (ApTOTOJIA) HYPERMnCES, Sp. IlOV., PI. 11, figS. H-13. 

Dcsci iption. — ^The size is moderate, the shape elongate, fusiform. The spire is 
tall, slim, conical. Its whorls are slightly convex, posteriorly keeled, and disposed 
slop-wjse ; their height is equal to two-tliirds of their width. Their ornamentation 
consists, anteriorly of throe spiral threads, irregularly interspaced, with a much finer 
thread in each of the intervening spaces ; next comes a well-marked projecting keel, 
beyond wbicli is situated a narrow concave surface decorated with very fine spual 
threads, and lastly n bifid fold covering the autmre. The whole surface also carries 
regular folds of growth whose combination with the spiral ornaments produces an 
elegant lottioo. The body-whorl is large, rounded at the periphery of the base upon 
which persist the spiral threads and all the lattice ornamentation of the spire ; the 

0 
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raised plications of growth arc sinuous on the concave portion of the neck. The 
aperture is narrow, the outer lip oblique, notched by a deep sinus corresponding with 
the sinus-band behind the keel. The columella is almost straight posteriorly, scarcely 
inflected anteriorly relatively to the canal which must have been thin and very long. 

Dimensions. 

Probiblo length ......•••.27 mm. 

Biamctcr of the pnmo specimen ••••••• 7 m 

Maximum diameter .••.••.••](),• 

Occuijcncc.— Uppermost Ranifcot Jhirak {Fcddcn, Vredenburg, {'j,' ). 

Comparison with other species. — Owing to the more or less incomplete condition 
of tlie specimens, the diagnosis can only be established by uniting the characters of a 
number of fragmcntaij* indi^•iduals. This studj' has established that the canal, 
though always broken, must have been verj' long and slender at its extremity, so 
that the fragments do not enable us to determine the c.'tacl ratio between the dimen- 
sions of the spire and of the body-whorl. The sinus of the outer lip is situated 
behind the keel, and quite clo«e to the suture, so that this species evidently belongs 
to the genus Surcula and not to Pleurotoma. Owing to the combined characters of its 
sinus and canel, we arc of opinion that S. hijpmneces, notwithstanding the slender 
shape of its relatively elongated spire, should be classed with the sod ion Apiotoma, 
rather than with Ancittrosyrinx whose sinus is somewhat further removed from the 
suture ; the ornamentation also contributes to confirm this attribution, for it lacks 
both the basal granulations and serrated crest of Anctslrosyi inx. 

Nos erthcless, S, hyperineces is at once distinguished from the other species of 
Apiotoma, and particularly from the sub-generic type S. pirulaUx, Desh., from the lower 
and middle eocene of the Anglo-Parisian region, by its greater length, the more 
pronounced step-like disposition of its spire, its more concave sinus-band, and the 
coarser lattice of its ornamentation. The outline of the shell is slender and elongated 
instead of piruliform. 


Section ; jwciswzosriii.vj: Dali, 1881. 

SuRcuLv (ANciSTROsymN.x) Vrkdekburci, sp, nov., PI. I, figs. 20, 30. 

Description.— T\\e size is modeiate, the shape narrow, biconical. The spire is 
long, slightly conoidal,’ terminated by an obtuse protoconch with a smooth terminal 
cap. There are eight spire whorls which arc i.ithcr depressed, their height beinfr 
equal to half their width; they carry two keels, and arc separated by deep sutures 
At about one quarter of the width measured from the posterior edge, each whorl 

Tlirougliniit Him AIi iiioir, tlio Icons "lonoidnJ ” nnd "txtraconic ” nrc n«cd ss di.rincd bj one ot ns m 
pm ions putiliration. [C'o'smann, Efvin dt Palfo>vndtalogit comparrt, Tnsp I, {180.1), pp. 8, 0] IVlicn tl* 
angle of the spire lecomis wider on approaching the apes, tbospini is said to be “pupifnrm ”* or '• conoidsl’’* 
'When tho angle becomes steelier on approaching the npez, the outimo of the spire is said to bo “eztriconic ” 
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carries a sharp keel followed by a depressed band, then by a second keel as much * 
raised as the first one ; this second keel is separated from the following suture by a 
narrow sloping band. The depressed band end the flat anterior one are absolutely 
bare of any ornament, the two keels constituting the only sculpture of the spire. The 
body-whorl is largo, its vertical dimension being two-thirds of the total height; in 
lateral outline it is almost rectilinear; its base is concave, and cairies concentric 
threads regularly distributed, and continued up to the neck which is straight and 
long. The aperture is narrow, fusiform, terminating anteriorly in a canal which is 
long, narrow, and not inflected; the outer lip is very oblique, notched between the two 
keels. The columella is sinuous, the inner lip callous, closely fitting on to the base. 

Dimensions. 


Lcogth d2mm> 

BiomotGr ..lO,, 

Occurrence. — In the lowermost beds, zone 1, of the Upper Ranikot. Two miles 
east of Kandaira, Vera plain cast. (Fedden, ““ .) 

Comparison mth oilier species. — Notwithstanding the complete absence of revolv- 
ing striations or tlircnds on the anterior region of the whorls, this shell seems to 
belong to the section Ancislrasyrtnx owing to the stcp-likc disposition of its spire, and 
also on account of its sub-mninmillatcd and scarcely conoidal embryo. In addition 
to its smooth surface, 8. Yreienhurgi is distinguished from Anvislrosyrinx ierehrale 
Lamk., from tho lower and middle eocene of the Anglo-Parisian region, fiistly, by its 
two keels enclosing tho sinus band, secondly, by the strong concentric threads which 
only commence with the concave portion of the base, lastly and principally, owing to 
the complete absence of creiiulations or serrations on the more anterior of the two 
keels. If, on the other hand, one seeks points of comparison with S. pirulala Desk., 
type of the seotion Apioloma, one notices thot tho Indian shell has a longer spire 
relatively to the length of Ihe body-whori, a smooth surface, and the sinus not so 
close to the suture. It might almost be regarded as intermediate between the two 
sections Apioloma and Anchtrosyrinx, but we do not dispose of sufficient elements 
to establish a new subdivision. The relatively low horizon at which it occurs in the 
Ranikot series harmonises with its somfwhat synthetic characters. 

Genus: Pleurotoma, Lamarck, 1790. 

PlEUROTOMA DICTrOPUOEA, Sp. noV., PI. IV, figS. 29,30. 

Description. — The size is moderate, tho shape fusiform. The spire is turrottod, 
regularly conical, consisting of five or six convex whorls whose height is less 
than half their width, separated by deep canaliculatcd sutures, Ornamented with six 
thick revolving threads, equal and equidistant ; both the foremost and hindmost of 
these threads are separated from the neighbouring sutures' by a narrow band. On 

' 0 S 
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the middle thread, there are obsolete nodes, effaced by weathering, originating from 
the intersection of small ribs or folds of growth, of veiy curved shape, scarcely 
visible on the remainder of the spire. The body-whorl is large, oval, attenuated at 
its base, somewhat angular posteriorly, with the same ornamentation as the previous 
whorls, and also with sinuous and arched folds of growth giving the surface a latticed 
appearance. The apeiture is narrow, terminated by a canal which must have been 
straight and long ; the columella is scarcely concave ; the columellar margin is narrow, 
closely fitting to the base, and limited by an incised line ; the outer lip is convex in 
the middle, with sinus distant from the suture, coinciding with the knobs of the 
last volution. 


Dmensions. 


Probable height .......... 3 ^ mm 

Diameter 10 „ 


Ocourrenoe . — ^Uppermost Ranikot, Jbirak (Vredenburg, 

Bemarhs . — ^Tho only Indian species of Pleurotomidm described by d’Archiao and 
Haime, Pleurotoma (Stircula) Voyseyi, is easily distinguished from P. dictyophora 
owing to the concave fasciole that occurs on the spire whorls, and owing to the 
swcUing that accompanies the suture ; its spire also is more elongated. In both 
species, however, the canal is broken, introducing an clement of doubt in their 
generic attribution. Nevertheless, in the case P. (hctyophoia, the position of the 
sinus coinciding with the series of nodosities far removed from the suture, renders 
its reference to Pleitroloma (sensu stricto) extremely probable, especially as the canal, 
judging by its thickness where it is broken off, must have been longer than that of a 
Hemiplmrotoma. 


Section.- jirmrLEvnoTosu, Cossmann, 1889. 

PbEDROTOMA (HeMIPLEUBOTOMA) EDOALllSTA, Sp. nOV., PI. I, fig. 36. 

Description . — Small conical, rather narrow; spire pointed at the apex; whorls low, 
their height being equal to half their width, separated by linear and wavy sutures, almost 
flat posteriorly, and with a revolving swelling on their anterior region. The elegant 
ornamentation consists of a small beaded fold at the anterior margin next the suture, 
followed by slightly oblique knobs with which the thick bulge just mentioned is 
coarsely serrated ; lastly, on the posterior half of the whorls, there are small straight 
ribs ; the latter are more numerous than the knobs and do not in anj* way coincide 
with them : there is no definite ratio, such as two to one, as sometimes observed in 
similar ornaments of other shells. In the interval between the ribs and knobs, there 
are fine revolving striations. The columella must have been only slightly inflected 
and the canal rather long. 
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Dimensions. 


Probftblo length X8 mm. 

Biamotcr „ 


Occurrenoe. — ^Uppermost Eanikot, Jhirak (Vredenburg, ^). 

RemarJes. — This small fiagmeat wMch was found amongst some sorted specimens 
■of Surcula Voyseyi, is at once distinguisbed from that species by the position of its 
sinus which is situated on the median cienulations showing that the species evidently 
belongs to the genus Pleuroloma, and probably to the section Hemiylev/rotoma, More- 
over the ornamentation cannot be compared with that of S. Voyseyi though the 
latter is very variable, for the small straight ribs cover the region that should be 
occupied by tlic depressed sinus-band characteristic of Surcula ; the outline of the 
shell is also much more slender. We have not hesitated therefore to describe it 
in spite of the very incomplete condition of the solitary specimen. 


Section: sopzrirsoToiiA, Cossmann, 1889. 

PnEunoTOMA (EorLEunoTOMA J) jihrakensis, sp. nov., PI. II, figs. 14, 16. 

Description. — Size moderate, shape narrow, biconical ; spire elongated, conical, 
■consisting of seven whorls anteriorly convex, posteriorly concave, whose height is 
equal to half their width, separated by deep sutures, ornamented with broad, oblique 
ribs, which become bent, or rather displaced where they first meet the depressed zone, 
and whose terminations constitute upon the suture a small revoUdng swelling whose 
serrations do not coincide w'ith the ribs of the previous whorl. This axial ornamenta- 
tion is everywhere crossed by thin revolving threads which arc granular and rather 
crowded. Body-whorl largo, equal in vertical dimensions to about half the total 
height, deeply hollowed out at the base upon which the axial ribs cease, while the 
revolving threads become more prominent and further apart. Aperture narrow, end- 
ing anteriorly in a thin, prolonged canal, slightly inflected towards the right ; sinus 
situated rather far from the suture, at the point of inflectiou of the ribs. 


Dimensions. 


Height 1C 0 ram. 

Dlnmct^r . . . - • • • • • • . n 3 »i 

' Occujrencc.— Uppermost Ranikot, Jhirak (Vredenburg, ]^). 

Comparison mill other sjKcies.—Tbis species is only represented by more or Jess 
fragmentary specimens, but in a state of preservation quite sulfioicnt for determining 
its characters i it belongs to a group represented in the Anglo-Parisian basin by two 
Bartonian species, Pleurotoma lepla Edw., and P, contnlufata, Desh., which one of us 
lad at first classified in the section Oxyacrum (Cossmann, Catalogue illustre des 
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eoquittes fossiles de Vdotiene des environs de Paris, IV, (1889), pp. 276, 276), and subse- 
quentir in the genus DrilUa, {loo. eit., App. Ill (1902), p. 87), ivhich is scaroely 
more suitable considering the great length of their canal. It will probably be impos- 
sible to avoid establishing a special subdivision for these two European species and 
for the two Indian species P. jhirakensis and P. aniphUola {vide infra), but meanwhile^ 
they may be provisionally grouped with Eojdeurotoma, 

P. jhirakensis is at once distinguished from P. lepta and even from P. oonfabulata 
by its thinner ribs, more directly connected with those that form the suprasutural 
serrations ; they do not bifurcate on the last whorl as in the case of P. lepta ; more- 
over, the depression which, in P. contehM/ala, intervenes between the libs and serrations - 
does not occur in the Indian species. 


PlEUROTOMA (EoPLEtmOTOMA ?) AMPHTBOLA, Sp. nOV,, PI. I, figS, 33-36. 

Description. — Size moderate, shape narrow, biconical ; spire elongated, conical, 
consisting of seven depressed angular whorls whose height is less than half their 
width, separated by deep sutures, ornamented anteriorly with axial ribs which are 
broad, widely spaced, tubercular, slightly oblique, whose length is about three quarters 
the height of each whorl, and which are abruptly interrupted at their posterior ex- 
tremity by a revolving depressed band followed by a suprasutural fold ; the whole 
surface is traversed by regular revolving threads, finer on the posterior depressed band 
than on the anterior ribbed portion of the whorls. Body-wliorl large, ventiicose. 
excavated at its base upon which the axial ribs disappear, while the spiral threads 
persist up to the neck of the canal. Aperture narrow, ending anteriorly in a 
narrow canal slightly inflected towards the right; columella sinuous, feebly callous. 


Dimensions. 


Probable length 17 mm 

Diameter 6 ,, 


Ocean ence . — ^Lower beds of zone 2, three miles cast of the old coal-pit near T f i lan 
(Fedden, ), and zone 4, Jhirah (Vredenburg, ). 

Comparison with other species — P. amphibola belongs to the same group as 
P. Jhirakensis so that we may classify it provisionally also with P. lepta in the section 
Eopleurotoma ; the sinus is situated on the depressed region, immediately behind the 
terminal swelling of the ribs. P. amphibola is specifically distinguished from 
P. Jhirakensis and P. lepta by the complete interruption of the ribs on the posterior 
region of each whorl ; there is not even a trace of any serrations answering to the ribs- 
on the swelling contiguous to the suture, as one observes in P. contabulata. The great 
length of the canal which must have been rather slender completely removes all these 
species from the genus Drillia characterised by its short and thidr canal and by the 
callous appearance of the columella. 
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Genus ; Deillia, Gray, 1838. 

Deillta jhieakensis, sp. nov., PI. II, figs. 8-10. 

Description. — Small, slender ; spire elongated, slightly conoidal consisting of eight 
feebly convex whorls, whose height is equal to half their width, separated by deep sutures, 
-ornamented with thin axial ribs, eitlier quite straight or very slightlj' inflected, 
posteriorly interrupted by a groove followed by a crenulated cord overhanging the 
suture ; the remainder of the surface exhibiting traces of thin spiral threads. Body- 
whorl largo, its vertical dimension equal to half the total height, excavated at its base 
upon which the axial ribs disappear, while a few spiral tlurcads remain visible. 
Aperture oval, columella excavated. 

Dimensions. 


Piobablr* longtli 11*0 mm. 

Biamotor . ■» 


Occunonce. — ^Uppermost Ranikot, Jhirak (Vredenburg, ), 

Compatison with other species. — Amongst the species of the Paris basin, we arc 
not acquainted with any exhibiting the same ornamentation as D. jhiraJxnsis ; it 
somewhat recalls that of D. pMijctiformis, Cossm. and Pissarro, from the Cotentin, but 
the shape is quite different. It seems related rather to certain neogene forms, from which 
it is distinguished novcrtholcsa, by the regularity of its axial ribs persisting up to the 
auprasutnral swollin.^. 

Together with the type, wo have figured a variety in which the crenulated 
bwelling that overhangs the posterior suture is somewhat broader, extending to about 
■one-quarter of the height of each whorl; in this variety, the axial ribs of the anterior 
portion of each whorl end in a slight protuberance against the groove which bounds 
anteriorly the sutural swelling. Both in this variety and in the type, the canal 
is broken ; yet these shells seem properly to belong to the genus DriUia. 


Deilua adela, sp. nov., PI. I, fig. 37. 

Description. — Small, short and thick, biconical ; spire short, biconical, spire whorls 
short, depressed, their height scarcely exceeding one-third of their width, separated by 
deep sutures, ornamented with thin widely-spaced axial ribs, interrupted by a gap at 
one-cju alter of their length from their posterior extremity; from this gap up to the 
nnlerior suture, there is no trace of any spiral ornamentation. Body-whorl very large, 
its vertical dimension equal to two- thiids of the total height, excavated at its base 
•whore the axial libs cease. Apeiture narxow, terminated antcriorl}' by a canal which 
was probably short ; columella sinuous, slightly callous. 

Dimensions. 


Probablo length 10 mm. 

Dhracter 4„ 
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Occurtence . — Lower beds of zone 2. Three mfles east of the old coal-pit near 
Leilan (Redden, 

Comparisoji with oilier spades . — ^This species is very closely related to DriUia 
jliiralcensis, and as the type is not in a perfect state of preser\'ation, wo should have 
hesitated to separate it, were it not for its more obtuse shape, and its wider-spaced 
ribs interrupted posteriorly bj* a much mote obsolete depression ; the absence of spiral 
striations may result merely from the weathering of the surface. The canal is broken 
just ns in the case of the previous species ; 3 'ct the portion preserved indicates that it 
must have been short as in the genus Drillia ; moreover, the ornamentation being of 
the same 15^*5 *^3 that of other species of this genus, wc think it safe enough to include 
it amongst them. 


Family: CONI D/E Adams. 

Genus : Genotia, H. and A., Adams, 1853. 

Gexotia MDBioiFORsns. sp. nov.. PI. n, fig. 1. 

Descuption. — ^Largc, biconical ; spire long, regularly conical in outline; seven 
spire whorls, angular, depressed, their height being equal to one-third of their width, 
imbricated .and separated by deep sutures. Towards the anterior tliird and upon the 
angular portion, the ornamentation consists of a ring of prominent tubercles which are 
widel)*-spaced and do not correspond from one whorl to the next one. They are 
followed by a thick median cord behind which there is a broad excavated band, 
bounded b)' a small sutural swelling. Body-whorl large, its vertical dimension being 
equal to two-thirds of the total height; it is vcntricose, slightly excav.atcd at its base 
which is ornamented with a series of thick concentric threads, persisting up to the 
anterior portion where a keeled swelling is rolled round the neck. Aperture narrow, 
anteriorly terminated by a long narrow canal, slightly inflected towards the right ; 
columella smooth, feebly sinuous posteriorly, inflected together \rith the canal at its 
anterior extremity ; the striro of growth indicate that the outer lip must have been 
notched in front of the suture, on the posterior depressed band of the bodj’-whorl. by 
a broad “ pleurotomic ” sinuosity. 


Dimensions, 


Height fiO mm. 

Diimctci 30 

Occurrence — Uppermost Riinikot, Jliirak (Vredenburg, 

Bemarhs . — ^The classification ' of this beautiful shell is particularly puzzling : 
externally it resembles a Murex, or certain kinds of Mclongena ; but it is covered with 
striaj of growth whose sinuosity indicates that it is certainly a member of the families 
Pleurotomidro or Conida;; moreover, the inflexion of the canal and of the colnm el 
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tlic existence of a swelling on the neck, indicate a real analogy witli Genotia whose 
ornamentation somewhat recalls that of the Indian shell. Nevertheless, we are not 
acquainted with any European shell with which it can be compared. In their memoir 
on the nummulitic of India, d’Archiac and Haime have figured only one species of 
Pleurotomidai Avhioh docs not at all belong to the same group. 


Genus : CnyrToooNus. von Koenen, 1880. 

CkYPTOCONUS SURCUn^FORMlS, sp. nov., Pi, IT, figs. 6, 7. 

DMcn 7 )/io>i.—Pairly large, lather slender, biconical; spire elongated, somewhat 
colloidal, consisting of right or nine low whorls, their height bring equal to about half 
their width, with flat or slightly convex surface, overlapping for some distance, 
bearing posteriorly a narrow uoii-dcprcssod band, separated from one another br 
deep sutures, and ivitli a tendency to a step-like disposition in full-grown indivi- 
duals. Surface oniamonted with numerous verj’^ close-set striro of growth, distributed 
without much regularity, and traversed nntcriorlj- by an extremely curvilinear 
sinuosity. Body-whorl large, its vertical dimension being more than half the total 
licight, -with a rounded base upon which the lines of growth continue up to the neck 
of the canal; they exhibit a double sinuosity posteriorly excavated. Aperttiro 
narrow, oval, posteriorly angular, terminated anteriorly by a canal, which, judging 
by the inflection of fhc striro of growth upon the neck, must have been narrow 
and .short ; columella smooth, slightly callous, excavated ; outer lip with a veiy broad 
crescentic notch in front of the suture which it joins at right angle, very prominent 
in its anterior portion where it forms another semi-eirclc before joining the extremitj- 
of the columella. 


Bimcnsionit. 


Proljfibl<< length ...*.*•. ....SO nun 

DiBiurtcr (ilin nlinn o( tnonifO'iurcinant? tAkrnfrom nii indivMnal distorted hy IS „ 
prresiitG} 

Occurrence. — ^In the lowermost beds of the Upper Eanikot two miles east of 
Randaira, Vera plain cast (Feddeu 2~), and undcrscatp of Jakhraari (Noetling, 

Comparison witli oilier species. — By its general outline and its almost smooth spire 
diversified only by a few obsolete threads, tliis species somewhat resembles a Surcula ; 
but if one considers the vast development of the sinus, its anteriorly prominent 
outline, and especially (judging from the indications furnished by the striations of 
growth npon the neck), its sinuous junolion indicating a relatively short canal, it 
becomes evident that this shell is a Qryploconu.s, distinct, how'over, from other almost 
smooth species, or from tho.so with only suprasutural lines such ns G. piisciis, Sol., or 
G, clavicttlaris, lAmk., from the middle and upper eocene of the Aiiglo-Parisian icgion. 
D’Archinc and Ilaimc have not described any fossil of this group. 


11 
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Cryptoconus permratus, ap. nov., PI. I, fig. 21, nnd PI. VII, figa. 47, 48, 

Description. — Sm.'ill, narrow, bioonicnl; aiiirc rather tall, conical or slightly 
conoidal ; spire whorls dcpresbcd, their height being a little more than one-third of 
their width ; they arc convc.v and separated by deep autiirca with n tendency to a 
atep-like disposition, ornamented with about ten broad, raised, ribbon-like bands, 
gradually wider-spaced towards the posterior suture. Body-Av]jorl largo, its vertical 
dimension equalling about three-fifths of the total height of the shell; the flat 
revolving bands persist up to the anterior extremity, nnd arc crossed by very ainnous 
lines of growth; base excavated at the neck; outer lip thin, deeply notched in front 
of the suture, nnd forming a broadly convex curve in front of the sinus. 

Dimension’!. 

ITeiRlit Sa inin. 

Diomrfcr 8 

Occ’trrence . — ^In the uppermost Ranikot beds. Jhirak (Fedden Vredenburg, 

Comparison with other 'peeies.—Tlic generic determination of this elegant shell gives 
rise to no hesitation ; it has quite the general appearance of the species of the Paris 
basin, but is essentially distinguished by its regular and persistent oronmentatiun. 
Amongst the species of Cri/j.toeonu', hitherto described, there are very few in which 
the whorls do not exhibit anteriorly a smooth rone, in front of the sulcatcd posterior 
region. In 0. perh'ratin, this smooth zone is not developed, at least not up to the size 
of the figured tj-pc: at any rate, the only Parisian fossil whoso ornamentation Is 
comparable uith that of C. prrliraliis. is the lutetian species T. bisfriatus, Desli,, whose 
spiral sulci punctuated nnd eanccllatcd by the line-, of growth do not bear n very close 
resemblance with the regular ribbons of the Indian species ; moreover, the striro of 
the last whorl in the lutetian species, are of alternating dimensions — hence the name 
—while there is nothing of the sort in C. perliratit^ ; lastly the height of the aperture 
relatively to the spire is much le.ss than in C. bistriatus. 

Amongst eompletely striated species, one might mention the lutetian species 
C. filosus, Lamk., nnd C. ralophorus, Desh., which cariy- prnnounecd, sride-spaced, 
spiral grooves, separated by intervals broader than themselves, and thorefoio verv 
different from the flat or merely incised grooves of C. perliratus; moreover, their 
general outline is much more inflated, and their body-whorl larger. The same remark 
applies to an oligoccnc spceics described by Slnyer-Eymaras Pleurotoma Duboisi. 

Genus : CosOb, Linntciis, 1768. 

Conus brevis, J. de C. .Sowerby ?, PI. I, figs. 21, 22. 

ISJO .T. eii'U &oncTb}, 7ran< C.«I. .Xoc , V, PI X\n. (Ic. Cl 

ISn. D’Arthnc nnd Hnime, In' ril.p S-SO, PI. XXXIV, %. 0. 

Hesenpi/on.— Size moderate, sluipe conical, rather depressed; spire shoit, scarcclv 
piojeoting; protoconch small nnd button-shaped; four whorls, the last of which 
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embraces tbe whole shell whose outline is slightly convex posteriorly, slightly excavated 
anteriorly. 


Dimensions. 


SB mm, 

Diamuler . . „ 


Occurrence. — ^Uppermost Ranikot, Jhirak (Vredenburg, ). 

Remarhs. — ^The geological horizon of the specimen referred by d’Archiac and 
Haime to J. de 0. Sowerby’s species is doubtful, Sowerby’s type is from the Gaj 
beds of Ifachh which ate not older than uppermost Aquitanian, and which, therefore, 
differ vastly in ago from the Ranikot of Sind. Nevertheless, the Rnuikot shell corre- 
sponds almost exactly in shape and size with the one figured by d’Archiac and Haime, 
Our specimen is, however, a more cast without any trace of external ornaments such 
ns would justify an exact identification. We deem it safest therefore not to attempt 
any closer determination, espeoinlly ns d’Aichiac and Haime themselves rightly 
noticed that their specimen might casil 3 ' be united with the one doubtfully referred 
by them to Conus militnris J. de C. Sow, (another Gaj species), tlrougli it appears 
rather more depressed. 


Conus subbrevis, d’Arohiac and Haime ?, Pi. I. fig. 23. 

1853 . ' U'Airliino imd Haliiio, /oc. cit., p. .130, 1’l. XXXIV, li". 8 

D’Ai’chinc and Haimo’s description reduces itself to the following sentence : 
“ Very much weathered cnsl strongly recalling a very short undescribed species from 
the 'faluns ’ of Touraine, where it is very common.” It is of course impossible to 
identify our fossil from such a short diagnosis ; it resembles, however, the figure 
published in the " Description, ” showing a .spire slightly tailor than that of C. hrevis. 
The total height must have been about 35 mm. for a diameter of 15 to 17 mm. 
The Spire whorls wore probably angular, so far as can bo judged from the incomplete 
cast wliich -wo have figured. 

Occw rcncc. — ^Uppermost Ranikot, Jliirnk (Vredeuburg, 

Remarks. — As in tlie case of the previous foiins, the exact horizon of d’Archiac 
and Haimc’s specimen is not known. According to Fodden (21cm. G. S.. XVII, p. 
210), G. subbrevis is also a Gaj species. Tlie nuthois of the “ Description " state that 
it occuro in a whitish nodulai limestone full of quartz grains, a rock quite unlike any 
of tliosB from the Ranikot, while a material of this description is one of the common- 
est rocks of the Gaj. 
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Fttimlj . OLIVID.T!, iVOrbign}*. 

Genus : AjiciLM, Liinnick, 1700. 

Section : Moc’nxprn i, Cossmnnn, 1 800. 

ANciLia (Ai.ocosrinA) ikoi'isai sp. nov., PI. II. figs. 10, 17. 

Dcsci {j)tif>n.—S\7o moilcwto. slnipc oval, somcwhaf short and thielc ; spiK> hliort, 
conoidal, consisting of four flat nhorls. \\]io«c height equals half their width, and 
winch arc hounded bv a channelled depie«sion in the glare th.nt covers the .sutures; 
the whorls me anteriorly ornamented rritU three or four obsolete spir.tl threads, 
bcooniing gradually fainter ns they npprv^.ich the posterioi region which is .smooth. 
Body-whorl very large, oecujiying thrcc-quattcrs of the total height, with oval base, 
carrj’ing anteriorly u broad rim posteriorly limited by four threads whoso relief 
decreases as they appro.ich the swelliti!; of the neck which is hounded by an oblique 
fascicle. Aperture narrow, columoll.r e'cavated e.rriying anteriorly five equal 
oblique folds ; coliimell/ir margin ealloii', very distinct, foxeringthe jirolongMt/on of 
the threads that border the anterior rim. 

Ditnemion'o 

}|rjglit . . , • < . « • , . k £*,I 

Mtiu niMHund from nn n cidoniillj mcJivulunl • , 7 „ 

Occiurencc. — Ujrpermost Ramkot beds, .Ihiiak (Pedden. “;,’)• 

Compirison mth olho ,spr(Vs. — The discovery of an Indian species of .Ifoco'-pua 
comes rather ns a surprise, for it belong-, to a subdivision unknowTi, so far, out of 
Austr.riasin ; its ebaracters agree btriclly with those of the sub-gcmis, particularly in 
tiro threads that ornament tire anterior portion of the spire whorls, above the enamelled 
groove that represents the snture. Ncvcrlhclcs'-, it is distiiigiiishod from the sub- 
generic tj-pe A. pn/nV/o'rt, Tate, from the Miocene of .\uslr.\lin by its more oval 
shape, and its shorter, more eonoidal spire. A. siiblavii,, T. M'oods, from the Bal- 
cornbinn of Victoria, is much narrower, while A. Jun^hmL Martin, from the ncogenc 
of Java, is ninch larger, and differently ornamented. 

Genus : Ouvella, Swainson, I83.>. 

Oi,ivEU.,v IIoi.L\XDi,sp. nov., PI. II, figs. 21, 22 : PI. VII, fig. 49 . 

Description . — Size moderate, shape slender , spire short, cxtraconical,’ consist- 
ing of four flat tall whorls whose height is equal to half their diameter, and which arc 
separated by deeply channelled sutures. Body-whorl very large, including nearly 
three-quarters of the total height, oval at its base, bearing anteriorly n nartow 

X P-p footnolc. pw;* 10 
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noii'CiiamclIcd zone bordered by an incised line in front of 'wliicli is a large flat revolving 
swelling ; a few threads revolve round the neck. The aperture is narrow, angular, 
posteriorly notched, antcrioily terminated by a short, broad, notched canal ; colu- 
mella excavated in the middle, bearing anteriorly two thick oblique folds, behind 
wliich is a broad baud enclosed between two incised lines, and, posteriorly, two plaits 
revolving 8 uccessivc] 3 ' ; columellar margin indistinct. 

Dimensions, 

230 mm ■ 

^ Dmmolcr 

Occurrence. — Uppermost Ennikot beds. Jhirak (Fedden, -y^)- 
Compatison widi other species. — The species from the Gnj beds of Kachli, Oliva 
pupa, J. do C. Sow., figured by d’Atchinc and Ilnimc as occurring also in Sind, is 
much namiwcr and Ic.ss ovally veniricoso than OHvelJa Ilollandi ; besides, if the 
figure is coneot, the folds aio disposed quite differentlj’, and it does not even belong 
to tlic same sub-genus, Fedden has apparently confounded the Ennikot shell with 
Oliva 2ntpa, for bo mentions Soworby’s spccic.s both in the Ranikot and Gaj. (ilfcwi, 
0. iS. J., XVII, p. 210). Amongst thcspecies of the Paris basin that seem related to the 
Jhimk fossil, there is first the lutetian species, Olivnlla nitidula, Desh., which is 
narrower, and has its suture bordered by a raised fold. 0. mieans, Desh,, which 
occurs at all horizons of the eocene, shows somewhat similar columellar folds, but is 
moio voulricose, and has a less oxtrnconioal spire ; 0. Laumonii Lamk., another 
species with a similarlv extensive vertical range, has a shorter spire, its sutures are 
bordered by a swelling, and its dorsal fasciolc is less prominent. 


Or.ivci.i..v VnnDuxBunoi, sp. nov., PI. HI, figs. 8, 9. 

Description, — Small, short, depressed ; spire short, subconoidal ; four flat spire 
whorls, whose lieight is equal to half their width ; they overlap one another, and are 
separated by docpli' channelled sutures. Rody-whorl ver)' large, including five-sixths 
of the total height, with .r rounded base bcarmg anteriorly a rather narrow rim and 
an oblique .swelling upon which there are two or three thick revolving columellnr 
folds. 


Dimensions. 

HciglU 17-0 mm. 

Dwmrior T'S „ 

Occ«> mice.— Uppermost Ranikot ; Jhirak (Vredenburg, IfjJ). 

Comparison with other speefas.— Although this shell is not in a perfect state of 
preservation, and although the aperture is lialf-ombcddcd in the matrix, its charac- 
ters can be made out with sufficient clcamass to distinguish it from 0. Hollandi ; its 
spire is much shorter, oonoidal instead of oxtraoonical ; the whorls arc narrower and 
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more overlapping; the columellar folds, so far as can be made out, arc differently 
arranged. Amongst the eocene species of Europe, there is only 0. Ripavdi, Yasseur 
from Bois-Gouet, that resembles it, but it is more depressed, more oval, and with a 
shorter spire. 


Family ; nARPIDM Troschd. 

Genus : Haupa (Rhumpliins, 1706), Lamarck, 1709. 

Hauva MonaANi, sp. nov., PI. II, fig. 25 ; PL III, fig. 24. 

Description. — Size moderate, shape depressed ; spire conical, terminated by a 
smooth papillate protoconch of one whorl and a half ; seven spire whorls, convex, 
depressed, separated by deep sutures, ornamented with thin, lamellar, distant ribs, 
hlightly spinose posteriori)*, regularly coinciding in successive whorls, decussated on 
the earlier whoxls only, by a few spiral threads which are so thin as to be scarcely 
visible. Body-whorl very large, constituting almost the entire shell, excavated at its 
base. The axial lamcllm peihist upon the body-whorl up to its anterior region, while 
two or three axial threads, very thin, and of very slight relief, arc intercalated 
amongst them, without spiial striations. It is only towards the base, in the excava- 
ted portion neighbouring the neck, that one distinguishes some veij* fine spiral 
tluxiads. 

D{inai<iiotn, 

mm. 

Diameter 20 „ 

Occurrence. — ^Upper beds of zone 3. North of Lcilan co.al-pil, (Feddcn, 

Comparison rcith other species. — The Eocene of Europe contains but few species of 
this somewhat rare genus ; the present one is especially closely related to H. 
mutica. Lamb., from the Lutetian of the neighbourhood of Paris ; but its lamellar 
ribs are straight instead of sinuous, and its spiral ornamentation is reslrictcd 
to the base of the last whorl. H. Jacksonvnris, Gilb. Harris, from the Upper 
Eocene of the Mississippi, has a much taller spire, wider-spaced lamellro, and 
revolving threads of the same thickness as the axial ones. The Australian species 
from Victoria have closer-sot or more overlapping lamella*, and a strong revolving 
ornamentation. 


Faiir.ly : YOLOTID/E Gray. 

Genus; Tolotospixa, Newton, M90C. 

The generic name Volutospina replaces Yohililithes, Swainson, the generic type 
of which is V. muricina, Lamk. 


’ Koto on Svainoon’i. Conns VolutniOics (Pi-oc. Jfat Ste o/ LnnHon, Tot VII, Pt 2, p. 100, PI. SII). 
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VoLurospiN.\ Sykesi, d’Arolnao and Haime, PI. IT, figs. 32, 33. 

ISCS roUilaSirkui.i'A andIf../M cfl., p. 321, PI. XXXIT, fig 3 

Descriplion.—^iza moderate ; sliapo oval, buccinoid ; spire moderately elongated, 
rogularlj' conical, consisting of six whorls separated by deep sutures, ornamented with 
broad oblique ribs cut up into prominent regular oienulations by three broad spiral 
grooves. Body -whorl large, oval, occupying three-quarters of the total height ; with 
oval base slightly excavated behind the neck. Spiral grooves divide the axial ribs 
into imbricated cronulations all over the body-whorl. Aperture rather tall ; columella 
feebly sinuous, bearing anteriorly a thick oblique fold, succeeded posteriorly by several 
small folds, much lc5.s pronounced and still more oblique. 

Dimensions. 

ProUblo hi'iglil .... 32 jam. 

Diaiuutor ... . IS „ 

Oeouri cnce. — Throughout the Upper Rnuikot. Zone 1 : two miles east of Kan- 
daira, Vera plain cast (Fcdden, north of Leilan coal-pit (Feddcn, ; 

broken ground among the hills under Jakhmari peak, hills west of Amri (Fedden, 

j Noetling, Zone 2; three miles east of the old coal-pit near Leilan, amongst 
gypseous shales (Fcdden, Zone 4 : Jliirakf Fcdden, Vredenburg, 5 left 

bank of Indus opposite .Thiralc (Vredenburg, \}). Very common. 

Comparison with othei' speefet.— The specimen figured by d’Aicliiao and Haime, 
and regarded bj* Ihcin as full-grown, though it is only half the size of the one above 
described, has a more slender outline than the specimens which wo have referred to 
the same species ; but the details of its ornamentatiou agree exactly with the above 
diagno.sis, and, ns db^rchinc and Haime were acquainted with only a solitary indivi- 
dual the apcrtfiro of which, moreover, is not preserved, there seems no doubt that our 
specimens belong to T^. Sykesi. Moreover, these specimens are not all ahlro ; some 
have a shorter spire, giving the shell a more vcntricose appearance; others, not quite 
so freshly preserved, exhibit a surface which seems granular rather than rasp-like ; 
the channelled sutural band varies in width ; the axial ribs of the body-whorl are 
more or less crowded, etc. All those bpeoimens have one common character, the 
almost uniform degree of prominence of the crcnulations ; this distinguishes them cssen- 
.tially from the Qaj species from Kuchh, V. deniala, J. dc 0. Bow. {Trans Oeol. Soc. 
2, Vol. V, PI. XXVI, fig, 20, 1840), and its Smd variety (d’ A. and H., i!oo. ciV., PI. 
XXXn, fig. 2, 1863 ; a ITari fossil according to Fcdden) wliich have n crown of 
tubercles in front of the sloping band that aooomponios tho sutiue, especially promi- 
nent on the last whorl, tho other crcnulations of which are much more obsolete. V. 
SyJcesi may also bo compared with the European species V. etewta, Bow'. (lower and 
middle eocene), or even V. crenulijera, Bayan (middle eocene); the first species is less 
regularly cronulatcd than the Indian one, the second one more so, with less imbricated 
ribs. 
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VoLUTOsniTA Nor/msGi, sp. nov., FI. II, (igx. 2.*}, 24. 

Description. — Large, depressed ; spire short, conic.il ; spire whoi h angular, disposed 
step-wise, ornamented with thin straight axial ribs dccuisated bj' grooves that divide 
them into crenulations ; the suture is bordered nnleiiorly by an isolated crenulatcd 
ring, while another series ol spiny crenulations tciniin.ites the ribs on the angular part of 
the wliorls. Body-whoil large, globose, uith thick, slightly spinose ribs, widely spaced 
and separated by verj’ broad, smooth intervals. Foslcriorly these ribs end in a short 
spine succeeded by a broad declivous band without any other ornamentation than the 
sutural sciies of crenulations. Base rounded, with close-set concentric undulating 
thre.ids. Aperture lafhcr narrow, pyiiform ; columella sinuous, with a thick anterior 
oblifiue fold, beyond which aio other finer ones, still nioic obli(|nt'. 

Dimensions. 


I’lotiiblc hriplit . , an iiiin 

DinmiUr . 30 ,. 

Occurrence, — ^Uppermost Eanikot, Jhir.ik. (Vrcdcnbuic, J'.,'). 

Comparison trilh other species. — ^This interesting shell does not resemble any ol 
the other Banikot species. Its widely spaced ribs with smooth intervals on the Inst 
whorl, at once distinguish it from the previously mentioned group of 1'. elevala. Volutn 
sihuriensis dcsciibcd by d’Archiae and Ilaimc from casts obtained in the Funjab, has 
a much shorter spire without the step-hke disposition of the whorK and its ribs arc 
much more numerous on the body-whorl. 

In the Anglo-Parisian basin, F. dopauperata,lio\\\, from the Bartonian. is the only 
form that can be compared with the Indian one. on account of its angular spire 
whorls, and its widely spaced ribs on the body-whorl ; but the Buropean shell H.sunlly 
has spiral grooves, and its ribs are not so prominent or sinuoue. 


VoLOTOsnXA IXTEUCKRXAIA, sp. nov.. PI. II, figs. 18-20; PI. 111. figs. 1-3. 
t iSn IVifM cf <VA Mul foe. ci# » ]» U2 % 1*1 VXXU. o (non I nmk ). 

Description. — Sire moderate, shape oval, slightly ventricose ; spire ehoxt, terraced, 
regularly conical ; five spire wdiorls separated by deep channelled suture^, ornamented 
with oblique, rather prominent thick iiba, ciosscd by two grooves that divide them 
into rounded, unequal crenulations; the series surrounding the siitiuc is the most 
prominent, tbc other is dupliented by a median finer groove. Body -whorl large, occu- 
pying a little less thon five-sevenths of the total height, oval, somewhat ventriroso, 
declivous at its base which is ornamented with thick axial ribs decussated by striro 
which become more and more crow^dod as they approach the anterior portion of the 
base and the nock ; the intervals between tlio libs arc vert' elegantly orcnnlntcd owing 
to the intersection of these strioe with slightly projecting small cost.u, numbering two 
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or three in eaeli interval. Aperture somewhat narrow, anteriorly terminated by a 
short canal, feebly notched, as indicated by the shape of the striations of growth on 
the neck ; columella sinuous, with two oblique folds anteriorly, followed posteriorly by 
several less prominent plaits. 


Dimensions. 

Height 33 mm. 

Diameter 15 ■. 

Occurrence, — Uppermost Ranikot beds. Jhirak (Pedden , Vredenburg 
PI. II, figs. 18-20, represents the typical form, PI. II, figs, 1-3, a variety. 

Comparison with oilier species. — ^This common species is rather variable, especially 
in its shape. Some of the individuals are relatively much shorter than the above- 
described specimen ; in the thick individual which we have figured to illustrate this 
variation of shape, the intercalary crenniations that characterise the type, have been 
obliteiatcd by weathering. F. intercrenata cannot be mistaken for F. Syhesi whose or- 
namentation is very different : instead of the regular cren illations of the latter species, 
F. intcrcrcnala bears thick ribs which are not crenulated by the grooves crossingthem ; 
it is only in the intervals between these ribs that the crenniations exist, and they can 
only be discerned on very freshly preserved specimens. It is also these intercalary 
crenulai ions that distinguish it from F, hveorona, Lanik. (lutetian of the Paris region), 
which it otherwise resembles oiving to its two circles of suprasutural crcnulations, 
especially that developed round the posterior margin of the body- whorl. 


Genus : Aumcina, Rovercto, 1809. 

Auuoika Haimht, d’Archinc, PI. II, figs. 27-30; PI. VIII, figs. 2 a , h . 

1660. VeJufa /iaimcif d'Archiac, flNoirp (U^ cfc la Cf/oloffie, Vol. in» p. 208. 

1663 D'Aiclimo nncl irairaCr ct/ » p 325, PI. XXXI, ilgs. 20, 27* 

Description, — ^Large, conical ; spire very short, feebly prominent, its outline vary- 
ing according to the age of the individuals j it commences with a very largo nucleus 
constituting a thick flattened knob ; the five spire whorls arc separated by shallow, 
finely-inoisod sutures, and are ornamented with thin concentric threads, somenhat 
irregularly distributed, and by a circle of obsolete, flexuous tubercles, immediately 
adjacent to the suture. Body-whorl very large, forming almost the entire shell, orna- 
mented with a ring of big spinoso tubercles, separating the posterior flattened region 
from the base ; the latter is regularly conical, and seems bare of ornament. Aperture 
narrow, with parallel margins ; columella rectilinear, bearing at least five folds, of 
which the two anterior ones are rather oblique, the three following ones quite trans- 
verse. 
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Dimensions. 

Height 

Dnmctor BO „ 

Occurrence.— Thioughont the Upper Ronikot, Zone 1 : undersenrp of Jakhmari 
peak (Noetling, ; two miles east of Randaira (Fedden, — Zone 2 : lower fos- 
siliferous band three miles east of the old coal-pit near Lcilan (Fedden, Zone 3 : 

east of Leilan coal-pit (Fedden, ; north of Lcilan coal-pit (Fedden, ^~®). Zone 4 : 

Jliirak (Fedden, Vredenhurg, gj) ; left bank of Indus opposite Jhirak (Vreden- 

Comparison with other species.— The specimens which we refer to d’Archiac’s 
species are unfortunately incomplete ; the spire is perfect in most of them, but the 
anterior portion of the body -whorl is invariably missing ; moreover, the aperture is 
almost always buried in a very hard matri.v from which it cannot be developed. 
Consequently our diagnosis differs slightly from that published by d’Arohiac, and our 
figures represent much more adult specimens. According to d’Arohiac and Haime’s 
description and the figures illustrating it. the whole surface is covered with fine 
ficxuous striations, though, in all our specimens, the intervals between the ribs are 
smooth on the body-whorl. The columella and parietal region carry eight folds, 
according to d’Archiac, so that three of them would be concealed in our specimens 
which is quite conceivable, considering thdir mode of preservation. Nevertheless, the 
specimens seem referable to that species. It had already been recognised by Fedden 
as a characteristic Ranikot species. {Mem. Q. 8. 1., X^^I, p. 209.) 

The external shape of T. Hamei closely resembles that of Volulospma stromhi- 
formis, Desh., and F. athlela Sol., from the Bartonian of the Paris basin; but 
evidently these shells do not belong to the same genus as the Indian species, not 
only on account of the transverse and much more prominent columellar folds of 
the latter, but especially on account of the largo embryonic Icnob terminating its 
spii'e. These characters correspond with those of Volula vespotilio Lin., type of 
the genus Vespeitilio Klein (non Lin. 1735). The latter name was replaced in 1899 
by Aulienna Rovereto.' Several species of the same genus occur in the Eocene of 
Australia. Amongst them, A. WeMi, Tate (eocene), differs owing to its much 
more prominent spire, and its ribs persisting on the body-whorl antorioily to the 
spines. A. Johnsloni, Cossm. (F. slrombifoimis, Johnston, won Desh.), also eocene, 
has quite the same shape, but the columellnr folds ore fewer. The remaining 
forms are ribbed and do not resemble A. Haimei. 

Aulicina pusiola, sp. nov., PI. 11, fig. 34, PI. Ill, figs, 4, 6. 

Desmiption.— Small, depressed, and exactly conical; spire scarcely projeotino, 
bearing at its summit a big, flattened, obtuse embiyonio knob ; on the posterior 

Prime rteerche einim. am Gen det Goat , Genoa, AUi Soe. lij Se. not , Vol. X, 180B. Cossnuum 
Pate’oeonehotofiecompar/e.Vo} IV.p eS2(mi). vAasmann, 
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.surface of the body-whorl which is ver}' large, with rectilinear sides, and constitutes 
practically the whole shell, there are thin axial ribs, somewhat irregularly distributed, 
and rather rindulating ; they do not roach the excavated portion of tlie neck ; they 
arc crossed by spiral grooves, which divide them into small granulations or orenula- 
tions, whose size gradually decreases anteriorly. The posterior angular portion 
of the body-whorl is encircled by tubular tubercles, followed by an excavated 
region, and lastly, a kind of circular swelling circumscribing the suture of the apical 
knob. Aperture narrow, with parallel margins, ending anteriorlj' in a short, broad, 
truncated canal, somewhat reflected outwards; outer lip thin, almost rectflinear, 
notched next to the circle of tubercles; columella rectilinear, bearing a scries of 
seven to nine narrow folds, scarcely oblicjue, almost transverse, especially tlic posterior 
ones, rather regularly distributed, the middle ones more prominent. 

Dimensions. 


Kdphf loinm. 

Diiimcttr 10 M 

Oectirrcnce. — ^Uppermost Ranikol, Jhirak (Vrcdenbiirp. *./), 

Comparison with other species.— 'Sim species cannot be mistaken for A. Hairnet 
which grows to a largo size, while the small specimens of A, pusiola wlvich wc 
have studied, seem full-grown; the ornamentation of the bodt'-whorl. and the number 
and disposition of the columcllar folds, are moreover suflicient for distinguisLmg 
A. pusiola witbout the slightest hesitation. In the diagnosis, we have been unable 
to indicate the number of whoils in the .almost flatsTnre; on the best specimen, 
the surface of this particular portion of the shell has been wo.athored away, raiher 
giving the impression tlinf the embryonic knob is in immciiintc contact with the 
suture of the bod 3 '-whotl, which would represent a most abnormal development, 
consideiing the rmall size- of the full-grown shell; the other specimen figured on 
account of its well-preserved aperture, is so much weathered upon the doi.->al aspect 
and s-pirc, that it also fails to indicate the number of whorls. There must have 
been some two or three nanow whorls intervening between the apical knob and 
body-whorl. 


Genus: Votxrrocosos, Crosse, 1871. 

Voi.OToco>rr.s rexrcrrMrnR. sp. irov., PI. III. figs. 10-12. 

Dcicriplion.—She rather above medium; shape .slender, pj^riforin, spire 
consisting of nothing but a brood flattcncrl protoooneb, with n .scarcely convex 
cap. Body-whorl very large, constituting the entire shell, excavated at its base, 
rounded or hlightli" angular posteriorly, ornamented with subgramtlar tbreads, which 
ate rather crowded on the flattened band hr front of the suture, broader and further 
apart in the. anterior region. There are no axial ribs. Apertgro narrow, ending 

* _ A 
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anteriorly in a thin and feebly produced canal. Columella rectilinear, bearing about 
ten lamellar folds, first oblique, and then completely transverse on the parietal 
region. The most anterior fold is less prominent than the next few following 
ones, their importance regularly decreases from the third onward, the posterior ones 
being quite obsolete. 


Dimensions. 


Height 18 mm 

Hiamotei 10 „ 

Occurrence. — Uppermost Ranikot, Jhirak (Vredenburg, ^). 

Comparison with other species. — Although represented by poorly preserved 
specimens, this species is very interesting; like the above-described Atilichia, it 
belongs to a genus which is not represented in Europe. It is in the Australian 
Eocene that we have to seek our terms of comparison. V. fmiculifer resembles 
the Australian V. conoideus, Tate, but is distinguished by its spiral ornamenta 
tion and columellar folds. There is nothing in d’Archiac and Haime’s Memoir 
that can be identified with V. funiculifer; the form most nearly resembhng 
it is Aulicina Eaimei, which has almost the same shape, the same folds, and the 
same spiral ornamentation, but which grows to a very large size, when it assumes a 
strombiform shape quite unrelated to FoJtttoconus; moreover, even in yoimg shells, 
the spire, especially round the body-whorl, is encircled by a row of spiny nodules, of 
which there is no trace on the posterior obsolete angle of the body- whorl of V. funiculifer. 
As to Aulicina Sismondai, d’Arch., it is narrower, with a hemispherical embryonic 
cap, and sinuous lines of growth on the posterior suprasutural band. 


VoLUTOCoxus ? coBRUGATUS, sp. nov., PI. Ill, figs. 6, 7. 

Description. — Size moderate, shape oval ; spiic .shoit, consisting of nothing but 
the protooonoh, which constitutes a large prominent knob, with oblique, non- 
scapheUoid nucleus. Body-whorl very large, constituting three-quarters of the 
total height, oval, posteriorly rounded, ornamented with very sinuous axial ribs, with 
a broad sinuosity towards the posterior suture, traversed by very close-set spiral 
threads which divide them into imbricated crcnulations. Aperture rather narrow', as 
tall as the last whorl ; columella excavated in the middle, bearing anteriorly four 
lamellar folds, of gradually decreasing thickness. 


Dimensions. 


Height . 

Djimctcr ••••««, .*• 

Occttnence. — ^Uppermost Banikot, Jhirak {Vredenburg, -^J). 


21 mm. 


12 


tl 
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CoinpciTiion with olhuf spccifis.— TJie ornnniDntiiiioQ of this species completely 
separates it from the one previously described ; moreover, judging by the striations 
of growth, the outer lip must have exhibited a sinuous notch, making it somewhat 
uncertain whether the shell is really a Y olvtoconus ; unfortunately the aperture is 
incomplete, so that the generic attribution is necessarily only provisional. 


Genus: Lybu, Gray, 1847. 

Lyma siHuniEKSis, d’Aroliiac and Ilnime, PI. Ill, figs. 25, 26. 

1853. VolHltt tihurictuif, cVA. nn<I If. foe. c«.,p, 327, W. XXXII, fig. 7 (non PI. X.XXllI, fig. 12) 

flcffcnp/ioH.— Medium-sized, thick-shaped; spire short, conical, terminated by a 
-smooth, globular protoconoh, with hemispherical cap; four spire whorls, rather 
depressed, slightly convex, terraced, separated by deeply channelled sutures, 
ornamented with thick, oblique, widely-spaced, axial ribs, prolonged beyond the 
posterior portion of each whorl in the form of a series of nodose cienulations, 
encircling the channelled sutural band ; these ribs do not exactly correspond from 
whorl to whorl. Body-whorl large, constituting three-fifths or a little more of the 
total height, vcntricose, excavated at its base upon which the axial ribs become 
attenuated before reaching the anterior region which beats imbricated revolving strias 
disappearing on the posterior portion of the body-whorl ; columella with a scries of 
short folds, equal and close-set. 


Dimensions. 


Jlrigbt 21 mm. 

Oiimoior „ 

Occwrmjcp.— Uppermost Banikoi, Jliirak (Vredenburg, 

Comparison with o(h''r species, — ^D’Archiac and Ilaimc’s description is illustr.rtod 
by two figurc-s representing evidently sop-arntc species and it is the first one only that 
fairly closely answers to the Jhirak specimens which we have figured ; moreover, 
d Architic and Haimo’s types are casts, so that these nuthois make no mention of 
the spiral striations that characterise our Bpccimcns. IVe have referred them to 
the genus Lijria, although we have succeeded in developing the columella only upon 
one of tho figuiod specimens; but in fig. 7 of d’Arohiac and Ilaimc’s work, columcllar 
folds such as characterise the genus Lyria ore fairly well shown, and arc also mentioned 
in their diagnosis, which fnrhiior confirms its relationship to out specimens. 

Lyria sihuriensis dificm from L, harpala, Lamk. (lower and middle eocene of 
tho Paris region), by tho .stronger cronulations of its ribs in front the sutural shoulder, 
and also by its basal .striations; tho sbep-liko disposition of its spire is more 
pronounced, and its length greater. The obliquity and sinuosity of its rib-> recall 
L. Ooroni, hlorlct (middle and upper eocene), of tho Paris basin, but the spire is 
much longer. 
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Family : SflTlilDj^. 

Genus: MnnA, Lamarck, 1799. 

Section : oascix - za , Swainson, 1840. 

Mitra (Cancilia) brachyspiea, sp. nov., PI. Ill, figs. 31. 32. 

Desct iplion. — Small, buocinoid ; spire rather sliort, conical; protoconch smooth, 
globular, consisting of one and a half whorls. The spire consists of five feebly conve.v 
whorls whose height is equal to half their widtli, separated by deep sutures, ornamen- 
ted with S 1 .K deeply incised spiral grooves, and with slightly sinuous or oblique axial 
grooves of equal depth, dividing the whole surface into a series of well-marked small 
rectangles. Body-whorl ver}’ large, constituting more than two-thirds of the total 
height, rounded at its base upon which the ornamentation persists up to the anterior 
margin. Aperture oval, narrow, posteriorly channelled, ending anteriorly in a short, 
broad canal ; columella feebly excavated in the middle, bearing a scries of five or six 
close-set folds, feebly prominent, and slightly oblique. 

Dimensions. 

Probnblo height « . . . . . . . . IS to 1.S mm 

Di'imctor ..55 „ 

Occuiience. — Upper Ennikot, lower fossiliferous band in zone 2, three miles east 
of the old coal-pit near Leilan. ( Feddcn, .) 

Compftrison icith other species. — Although the type-specimen has the aperture 
damaged, so that one caimot ascertain whether the canal was short or slightly 
elongated, straight or twisted, it appears to us, judging by the ornamentation of the 
spire and the colnmcUar plication, that this fossil belongs to the section Canaila of 
the genus il/itia, of which two species have been described from the Eocene of the 
United States. The Indian species differs from them by its relatively short spire, and 
the regularly crenulated plaits that cover its whole surface. 


Family: FlZiS/JJ-C d’Orbigay. 

Genus; Fusirs, Lamarck, 1801. 

EustJsJ jniBAKEXSis, sp. nov., El. Ill, figs, 17, 18. 

Desoiplion . — Size moderate; shape narrow and fusiform; spire long, regularly 
conical; spire-whorls numerous, depressed, their height being less than half their 
width, very convex, separated by deep sutiues surrounded by a small ridge, ornamen- 
ted with straight, prominent, thick, widely-spaced ribs, corresponding fairly regularly 
from one whorl to the next one, in consequence of which the spire assmnes a rather 
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'pjTjamidal shape ; the ribs are crossed by five prominent thin, non-bifid threads, the 
two hindmost of whioh arc closer together than the throe others. Body-whorl large, 
including about half the total height, excavated at its base upon which the ornamen- 
tation persists up to its anterior portion. Aperture semi-circular ; outer lip externally 
thickened by the last rib ; columella excavated, adjacent to a canal which was prob- 
4>bly long and straight. 

Dimensions. 


I’rohnblo liclght 36 mm. 

Dinmrtcr . IS „ 


Occurrcjicc.— Uppermost Ranikot, Jliirak ( Vredenburg, ^ ). 

Pet>iarks.~As all the specimens have the canal broken, it is not possible to decide 
whether this shell belongs to the genus Fwsws, sensu slrido ; the columella urns per- 
haps not entirely .smooth, and the unknown extremity of the canal may have been 
inflected, so that the shell might perhaps belong to the genus LatJiyrus, as suggested 
by its coarse ornamentation and polygonal libs, rather than to the genus Fusus where 
the 1 evolving ornamentation usually predominates. Ncvcrlholcss, the state of prescr- 
v.ition of the specimen.s is quite sufilcient at least for a specific determination, and 
they do not resemble any of the Fusidoj figiurcd by d’Archiac and Haimc in their 
work on the Nummulitio of Indio. 

Section: PAanmht, Montcrosato, 1884. 

Pu.soB (Paooduia) cobroPHonus, sp. nov., PI. Ill, figs. 27, 28 ; PI. VII, fig. 50. 

DescnjJlion. — Size moderate, shape fu-siform; spire moderately elongated, regularly 
'conical, consisting of five alightl}' convex whorls whose height is less than half 
their width, separated by sutures which arc either channelled or step-liko ; the whorls 
arc ornamented with .straight axial ribs, comprcs«:cd, lamellar, coinciding almost 
exactly from whoil to whorl. Body-whorl very largo, including rather more than two- 
thirds of the total height, cxeavated at its base upon which the axial ornamentation 
persists up to the base of the canal wbich also carries a few concentric furrows becom- 
ing gradually closer together anteriorls-. .Vperture narrow, pyriform, anteriorly tormi 
nated bl' a long, narrow, straight canal ; columella cxcaviitcd in its posterior region, 
apparently smooth ; columollar margin callous, closely adhering to the base. 

Dimensions. 

Kcipia 16 lum. 

DjamoUr •*•**•7 „ 

Occurrence , — Uppermost Rnnilcot, .Biirnlc (Vrctlenburg). 

Remorfe?.— I’ho generic atTinitie,s of lliis shell arc decidedly puzzling; its axial 
folds recall certain forms of Milreoln, but the columella is smooth, and the canal long 
.p.nd rectilinear. Most of the species of Trophon with axial folds reaching the neck of 
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the canal, as they also do in Fusus colpophorus, have an inflected canal and a basal 
lidge upon which are folded the axial lamellic, and differ in these respects from 
Fusus colpophorus. Unless we create a new sub-division, wliich would be unsafe, 
considering the poor state of preservation of these fossils, wo are driven to refer it 
to the sub-genus Pagodula Monterosato, characterised by a straight canal upon which 
persist the axial folds, without there being any basal ridge. It is true that the 
sub-generic type of Pagodula, the Mediterranean species Mtirex vaginalus, Jan., 
occurring also as a fossil in the Pliocene of Italy, has angular whorls, the axial ribs 
carrying spines at their intersection with the- revohung angle ; but one of us has 
already classified in this same group, a lower eocene species of the United States- 
Murex morulus, Conrad, which had erroneously been grouped with Trophon, and is 
not spinose.* This would tend to show that the sub-genus Pagodula originated with 
ribbed forms, and did not reach the spinose stage until the Miocene period. 

Genus : STBEPTOCHETtis, Cossmnnn, 1889. 

Stbeptochetus t PI. III. figs. 19, 20. 

Description. — Size moderate, shape narrow, fusiform ; spire long, conical ; whorls 
low, imbricated, their height equal to about one-third of their width, separated by 
deep undulating sutures encircled bj' a ridge ; the whorls are ornamented with thick 
tubercular axial ribs, not reaching the posterior suture, coinciding almost exactly 
from whorl to whorl, crossed by ten to twelve equal and regular prominent threads, 
which are sometimes bifid, and are much narrower than the intervals between them ; 
in addition to these, the entire surface cariies the traces of fine and crowded lines of 
growth. Body-whorl very large, excavated at its base upon which the ornamentation 
persists up to its anterior portion ; outer lip externally thickened by the last rib ; 
columella and canal truncated by a fracture. 

Dmension.s. 


l^obablo Iiciglit 5s mm. 

Dmmotcr 10 „ 


Occurrence. — ^Upper Ranikot, lower fossiliferous band in zone 2, three miles east 
of the old coal-pit near Leilan (Fedden, 2^). 

Beinarhs. — ^It is only from its general appearance, and the ornamentation of its 
nodular ribs, that we presume this fossil to be a Strcptochelus ; the canal is broken off 
almost at its origin, so that we cannot ascertain whether it possessed the anterior 
inflection, and whether the neck cairies the ridge that characterises the genus ; the 
columella, too, is embedded in the matrix, so that we do not Icnow whether it is 
smooth. Owing to these uncertainties, we have thought it better not to give a 
specific name to this shell which, apparently, was not known to d’Archiac and 
Haimc. Amongst the species of the Paris basin, it somewhat resembles S. incerlus, 
Desh. (Lutetian), though its suprasutural ridge is much more conspicuous. 


* Ccs^mnnn, Etsali ic PaVoconchologit compar/e, V. {). 1S3, (1003). 
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Familj' : STREPIURID^ Cossmann. 

Genua.* STBEPSiotniA, Swainson, 1840. 

Stbepsidoha indioa, ap. nov., PI. Ill, figs. 33, 34. 

Description. — Size moderate, shape depTessod; spire short, extraconioal, ■with 
pointed apex terminated by a smooth protoconeh of one whorl and half ; the spire 
consists of five convex, depressed whorls, whose height is scarcely more than one- 
third of their width, separated by deep snturcs surrounded by a double crenulated 
ridge. The whorls arc ornamented with thin curvilinear riba, traversed by five spiral 
threads gradually decreasing as they recede from the anterior suture, combining with 
the ribs to form an elegant lattice, further decussated with fine lamcllm of growtli. 
Body-whoil large, globose, occupying about four-fifths of the total height, rounded at 
its base upon which the omamentation pemisls ns far ns the neck which is excavated 
and separated from the base by a keel. In front of this keel is a prominent ridge 
oarr 3 'ing hooks formed by the successive growths of the notch. Aperture large, oval, 
nn-toriorly terminated bj* a broad canal, strongly deflected to the right, with a deep 
notch at the neck; columella sinuous, excavated in the middle, deflected anteriorly 
together with the canal, with a thick, very prominent fold at the point of inflection : 
columellar margin thin, closclj* fitting to the base. 

Dimensions. 

Ilcislil 20 mm. 

IB „ 

Occurrence. — ^Uppermost Ranikot beds, Jliirak (Redden, Vredenburg, fs). 

Comparison with other species. — This interesting species is much more delioatelj’- 
omainentcd than the eocene S. turgida, Sol., of the Anglo-Parisinn basin, from wliich 
it is further distinguished by the more spherical shape of its body-whorl, notwithstand- 
ing that its spire is more acute ; it has not cither the terraced, subspinosc whorls of 
the above species, nor of S. breuispira, Cossm., from the eocene of the Loire-Tnferieuro 
whose canal, moreover, is much more elongated. Equallj' marked differences separate 
it from the oligoconc species, such a.s S. orcuata. Sow., S. semicostafa, Edw., 3. Bolli 
Beyrich. It is interesting to find this genus represented in the eocene beds of Southern 
Asia, though it has never yet been noticed in Egypt or in Australia, and the family 
Strepturidin is represented in Amerioa by the single genus Whitnega, Gabb. 

Pamily; FARClOLAllUDdi Clicnu. 

Genus ; LATinmos, Montfort, 1810, 

LATHVnus? PI. Ill, figs. 16, 10. 

Descripb'on, —Size moderate, shape narrow, fusiform; spire long, regularly coni- 
cal *, spire whorls tall, their height being equal to half their width, convex, separated by 

K 
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deep sutures, ornamented mtli thick, oblique, wide-spaced, axial ribs, which do not 
coincide from whorl to whorl; those ribs are crossed by five spiral threads which arc 
prominent, regular, the posterior one bifid ; intermediate finer threads, not easy to 
detect, are inteicalated amongst them. Body-whorl large, apparently constituting 
two-thirds of the total height, with rounded base upon which the ornamentation per- 
sists up to the anterior region. Aperture narrow, probably with a rather long canal; 
outer lip thin, laciniated by the spiral tlireads ; columella sinuous, excavated in the 
middle, apparently without folds ; columellar margin callous, slightly dehiscent antc- 
liorlj'. 

Dinieiisions. 


Piobnblc lipigbt .......... 3S inm. 

Bnmctcr 11 i. 


OccwjTcncc.— Upper Banikot, higher fossiliferous band of zone 2, three miles east 
of the old coal-pit near Lcilan ; Bandh Vera plain east (Fcdden, ^j^). 

Hematics . — ^Thc canal of this shell being broken off just at the height where the 
deflection towards the right takes place in Laihjrus, it is impossible to determine 
exactly its genus. Its ornamentation is that of a Latlit/rus, but there are no folds visible 
on the part of the columella which is preserved. Therefore, until better material is 
available, we merely mention its presence without giving it any specific name. The 
illustrations in d’Archiac and Haime’s hicmoir on the Nummulitio of India do not con- 
tain anything similar, and the Egyptian faima does not appear, so far, to contain any 
species related to it. 


Family: BVCCINID/E Troschcl. 

Genus; LEnnucciNTOi, Conrad, 1865. 

Section; EusrociirTis, Cossmann, 1896. 

ErniYOCHETOS.s:\ss.T;FORMis, sp. nov., PI. Ill, figs. 21,22. 

Desenption . — Size moderate, shape ovoid-conical, buccinoid; spire elongated, 
regularly conical, terminated by a smooth protoconch of one convolution and a half ; 
the spire consists of six convex whorls whose height is equal to half their width, sepa- 
rated by deeply-channelled sutures, ornamented with thick, oblique, regular ribs, 
somewhat attenuated anteriorly, crossed by a dozen threads of the same width as the 
intervals between them, regularly spaced, slightly closer together at the posterior 
margin of the whorls. Body-whorl very large, occupying two-thirds of the total 
height, with rounded base upon which the axial ribs disappear, while the revolving 
threads persist up to the neck whidi bears an obsolete ridge. Aperture large, oval, 
anteriorly terminated b}' a short, broadly notched canal; columella smooth, verv 
much excavated, anteriorly deflected near the notch ; outer lip thin, slightly anuous 
posteriorly, internally smooth , columellax margin callous, closely fitting to the base 
separated from the basal swelling by an imperforate incisioru 
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Dimensions. 

TFcighi 21 mm. 

DmmcUr ............ 10 ,, 

Ocoiffi'cnce.— Uppermost Ranikot beds, Jhirak (Feddon, Vredeuburg, %;) 

Comparison with other species — ^Though tbc typo of tbo sub-genus Euryochelus 
(genus Levibuccinum) is a shell without ribs, tliis is the only group amongst the 
Buocinidoa whose aperture exhibits any analogy with the Jhirak shell. The columella 
is perhaps a little more deflected than in the lower eocene E. eylindracais Desh., but its 
anterior termination is similar; moreover, the outer lip is slightly sinuous posteriorly 
and iuteinally smooth, just as in the Parisian species. Possibly E. nasscpformis may 
eventually bo Bcparatod ns the type of a distinct section m consequence of its more 
slender shape and A^nAsa-like ornnmontntaon , but it must remain closely connected 
uuth Euryochelus on account of the relationship indicated by the aperture. D’Archinc 
and Hnimc have described a certain number of Buccinoid species belonging to various 
genera, but none of them agree with E. nasscejormis 


}fMtA\y:TmTOmDJE Btodorip. 

Genus ! Eutkitosium,* Cossmann, 1904. 

Section : S.ts&iA, Bellatdi, 1871. 

EuTinxoNinM (S-tssia) sixinnKSC, sp. nov., PI. Ill, figs. 20, 30. 

Description. — Small, narrow, slender, fusiform; spire elongated, conical; protoconch 
smooUi, globular, of one and a half volutions; five very convex spire-whorls whoso 
lioight is equal to half their width, separated by deep sutures, ornamented %vith cur- 
vilinear axial ribs, close-set, coinciding in successive whorls, crossed by four regular 
revolving threads in the intervals between which is a smaller intercalary thread, form- 
ing small nodosities at their intersection with the axial libs; each whorl carries, in 
addition, one projecting varix. Body-whorl large, occupying a little more than half 
the total height, rounded at its base ui)on which the ornamentation persists ns far ns 
the c.xcavated neck; a rather prominent varix exists on the side opposed to the outer 
lip, at about 120'’ from the ventral surfnoc. Aperture large, oval, without a posterior 
channel, anteriorly terminated by a narrow, elongated canal, a small portion of which 
has rmtortunatcly been acoidontally broken off on the typo-specimen; outer lip with a 
thick external rib, and, internally, five or .six equidistant teeth; columella excavated, 
feebly bent; columellnr margin callous, detached from the base and from the neck. 


Dimensions. 


Uciglll 

Dinmotor 


12 lb 13 mm. 
7 


I Tho goncrlo name Rutritaniutar Cowmiimi (April 1004) htw priority on Stpfa (Poiry), Dali. (A«gtt*fc WOl) 

k2 
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Occuj mice, —Upper Ranikot, lower fossiliferous band in zone 2, three miles east 
of the old coal-pit near Leilan (Fedden, 

Compariion with other species. — ^D’Archiao and Haime’a Memoir, in addition to 
two Bandlm with varices diametrically opposed to the outer lip, contains but one spe- 
cies of the same genus, Triton Davidsoni (Nari and Gaj according to Fedden) which 
does not seem related to the shell above described, as it is shorter, more conical, with 
n less elongated canal. E, sindiense, like most of the species of tlie Paris basin, be- 
longs to the sub-genus Sassia : it is narrower than E, Dumortieri, Baudon (Lutetian) ; 
its ornamentation differs from that of E. Lrjeunei, Mellcvillc (lower eocene), being 
more regular, and less granose. It is more distinctly cancellated than the narrow 
shaped E. colubrinvm, Lamk. (Lutetian). 

Eotritonium (Sassia) rERMOTABn.E, sp. nov., PI. Ill, figs. 37-30. 

Description. — Size moderate, shape fusiform, var 3 *ing according to the age of the 
shell; spire rather elongated, conical, consisting of eight whorls, first convex, then 
angular, whose height is equal to about half their width, separated by very deep 
sutures, ornamented anteriorly with three rather widel.y-spaced spiral cords, and three 
others situated closer together on the posterior band behind the angular portion of 
the whorls ; they are crossed by small curvilinear, axial ribs, at wider intervals than 
the revolving threads, so tluit the meshes formed by their intersection arc oblong ; 
conspicuous varices, thin and prominent, occur here and there on each whorl. 
Body-whorl very angidar, with wider-spaced axial ribs, giving rise to sharp, sub- 
spinose nodosities where they meet the posterior angle ; the base is iaj)idly attenuated, 
excavated bcliind the neck. Aperture oval, relatively small, with a feeble posterior 
channel, anteriorly terminated by a rather long narrow canal, bent at the neck ; outer 
lip vertical, externally bordered, at some distance from its margin, by a very promi- 
nent, rather spinose varix; the margin is crenulated by the extremities of the 
revolving threads ; at about one quarter of the length of the outer lip, measured from 
■the suture, is a small notch, almost reaching the varix. 


Dimensions. 

Probibl" length 2a mm. 

Dismotcr So „ 

' Occurrence. — ^Uppermost Ranikot, Jhirak (Vredenburg, ^). 

Relations to other species. — ^This species differs greatly from E. sindiense not only 
hy its ornamentation, but also on account of its shorter spire and angular whorls ; the 
siphonal canal is rather more deflected, and the outer lip bears a small notch like that 
observed upon certain kinds of Stissia, but wanting in E. sindiense. Amongst the 
Parisian species, it may be compared with E. goniafum Cossm., from the Lutetian of 
Chaussy, which also has angular w'horls, but with less spinose projections on the last 
one ; the varices of the Indian species are also more prominent, resembling a knotted 
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Tope. In general appearance, E. j)ermutahile is especially distinguished by the manner 
in which the whorls alter with the growth of the shell, the later ones becoming quite 
•diUcrent from the earlier ones. 

Genus : Ranulahia, Schumacher, 1817. 

RANUiARrA t PI. lir, figs. 36, 36. 

Dcsori'ption. — Siso moderate, shape pyriform ; spire short, consisting of four or 
five low, convex whorls, separated by deeply channelled sutures, ornamented with five 
or six spiral threads, equal and equidistant, narrower than the intervals between 
them, crossed by obsolete, curvilinear, axial ribs which form small nodosities at their 
intorsections ; each whorl also carries a thick varix, ventrally situated. Body- whorl 
large, globose, with rounded base upon which the ornamentation persists, with a varix 
at about 110° from the outer lip ; the outer lip is externally thickened by a large 
swelling ; oolumcllar margin wide, callous, fitting closely to the base, traces of the 
ornamentation of the body-whoil, being distinguishable through it by transparency. 

Dmensions, 


I’rolntble liciglit S3 mm. 

Diamoter IV „ 


Occurrence.— Uppermost Ranikot. Jhirak (Vredenburg, ’^). 
liemtirbi, — Although the canal is damaged and truncated at the level of the base, 
this shell appears to belong to the genus Ranularia, of which Triton pirarter, Lamk., 
is an eocene representative. The present shell, how’cvor, is distinguished by a much 
finer and much more regular ornamentation. 

On account of the totally missing canal and concealed columella, we have re- 
frained from naming this form specificaliy. 


Family : C.^155/2)Ji?<•■EHcrrmftnnscn. 

Genus : Semioassis (Klein. 1763), Morch 1862. 

Semicassis Piiaupsi, d’Arohiac and Haimo, PI. Ill, figs. 42~ii. 

JfifiO. indet, dUrolilrto, Ilhtoirc In VoJ. TtJ, p 205. 

1833. Gavifi /’Ai/lipii , d'Avchioo nnd Hnimc, ior. ci/.* p 31R» FJ. XXXr» fig. 5. 

Description, — ^Rather large, short, approximately spherical, globose, buccinoid; 
spite very short though the apex is prominent, conical or somewhat extraconio, 
non-varicosc ; six narrow spirc-whoris whoso height is scarcely one-quarter of their 
width, very slightly convex, anteriorly subangular, separated by deep-channelled 
Butuies, bordered anteriorly by a thread limited by a revolving groove ; the remainder 
of the surface bears no other ornamentation but very oblique and rather regular striro 
of growth. Body-whorl very laigo, including six-sevonths of the total height, laterally 
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rounded, sub-angular posteriorly, ornamented, like the preceding whorls, with crowded, 
curvilinear lines of growth which abut nt right angles against the suture; the base, 
which is excavated, bears a few small concentric threads as far as the keeled ridge 
accompanying the neck of the canal. Apertxire large, semi-elliptical, anteriorly 
terminated by a rather bioad canal which is deflected towards the right, apparently 
notched, its successive growths being indicated on the neck by very crowded hooks 
outer lip rather sinuous and excavated in the middle, not projecting anteriorly; 
columella feebly deflected, with one thick, simple oblique fold, separated by a deep 
depression from a very thick median swelling carrying four or five transverse wrinkles ; 
columcllar margin constituting a bulky calhts «preading over onc-half of the body- 
whorl, becoming narrower at the anterior c.xtremity where it coats the base and part 
of the neck, and obliterates the umbilicus. 

Dimaisions. 

Hiiglit 4Smin 

Di imctor 35 „ 

Occurrence. — ^Lowest rone of the Upper Ranikot, two miles cast of Kandaira, 
Vera plain east (Feddcn, S^). 

Relation to other specici. — This beautiful shell which is in rathei a fine state of 
preservation, lacks the varices which characterise the genm Cu'w's, while its columcllar 
swelling is more prominent than is tisually the case with Semicassis. Nevertheless, 
it seems unquestionably to belong to the latter genus, and, in particular, to the 
smooth-shelled group of S. sahuron, Linn. It is distinguished from the latter ncogenc 
and recent species bj* its more projecting spire and more angtilat whorib, the body- 
whorl appearing especially angular when not quite full-grown ; moreover, the median 
bw'clling of the columella is bettor marked by the marginal callus in S. sahwon than 
ill S. Ph’lipjm whoso callu? is tumid and more closely applied to the base. 

D’Archiac and Ilaim'' have described a very fragmentarj' cast of Semicassis from 
Sind, under the name of Cassis suhlcrvigastcr ; its spiic seems longer and more eonoidal 
than that of the casts of S. Philippsi ; the latter is the one that really agrees with 
the specimens from the neighbourhood of Kandaira above described, rather than the 
other, supposing that it is icallj’ distinct -is to the undetenniued fr.igments of 
Cassis figured by d’Arohiao and Haiinc (PI. XXXI, figs. 7,8), it is not certain whether 
they belong to the same genus, in spite of the longitudinal folds exhibited by the 
cast, because the canal seems to be deflected outwards, and the neck more elongated 
than in Semicassis Pliilippsi. 

Genus CASsn)E.v, Swainson, 1840. 

Section : Gjshaeij, H. and A. Adams, 1863. 

CASstDEA (Casmama) gbadieera, 8p. nov., PI. n. figs. 8-10. 

Description. — Small, short, globose ; spire feebly prominent, forming successive 
steps, npproximatelj' conical in general outline ; four convex spire-whorls separated 
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by deep channelled sutures. The sutures are surrounded by a projecting thread 
followed by a narrow slightly excavated band, which becomes more accentuated as 
the shell increases in size. Body-whorl very large, constituting almost the whole 
shell, partly spliorical, with a rounded base which is excavated only at the neck 
where it bears a series of concentric tlireads rendered subgranular by the intersection 
of lines of growth interrupted against the scrcw-liko keel formed by the successive 
growtlis of the basal notch revolving round the neck in a flattened zone. Aperture 
broad, oval, deeply notched anteriorly; outer lip feebly slanting, without a thickened 
rim ; columella excavated, with a few wrinkles behind the spiral keel limiting the 
swelling that surrounds the neck; columcllar margin constituting a thick callus 
posteriorly, indistinct at the level of the wrinkles. 

Dimensions. 

Haight. 22 mm. 

Dlnmotcr ............ 10 „ 

Occurrence. — Lowermost zone of XTpperEanikot, undersoarp of Jakhmari peak, 
(Noetling, ). 

Oominnson with other apecieo . — The characters of this shell almost exactly agreo 
with the generic diagnosis of Casmaria, a subgenus of Oassidea, which is characterised 
principally by the keel bordering the neck, and the feeble development of the colu- 
mellar margin. In both these characters it is closely related to G. Mudleri, Tate, 
from the Miocene of Victoria in Australia,' which also has its spire disposed in succes- 
sive steps, hut is diilcrontiated by its larger aperture, its less spherical body-whorl, 
and the much shalloiver notch at its neck.- 


Genus : Oassidarm,' Lamarck, 1812. 

Oa.ssidauia Arohiaci, sp. uov., PI. IV, figs. 8-10. 

ISiS Our^iiltrlii tl. airimlt, I-imh , ill d’.\. nnd H, h'. rit, p 317, 1’i. XXXI, tig. 1. 

Description.— She moderate, .shape buccinoid ; spiic r.ather elongated, acuminate, 
extrnconical, with ii smooth protocouch with obtuse nucleus ; the spire consists of 
five whorls wliich arc at first convex, biangnlar, depressed, separated by deeply 
channelled sutures boxdcicd by a jirojocting lidgo ; tho whorls arc ornamented with 
two granular keels, one of which is cj^uite close to the anterior suture, the other situated 
further back, in front of the revolving band that extends up to tho posterior 
sutural rim; the entire surface is covered with thhi revolving threads of alternating 
size, crossed by exceedingly crowded fine strire of growth, visible only with a strong 
lens. Body-whorl large, with two lateral angular swellings situated at some distance 
above one another, and hearing two equal circles of tubercles ; tho oltemating 

1 Co^wann» dc Pal/ocondiologie rompor/'f V, p* J2B» VI. V, fig. Ifl (1003). 

* Tho Vftliditf o! the generic nnmc» Oa 9 iidarftt Lamk.» m protfronoo lo Mono, ilDiilf , has beon disoixfibcd 
In drtnil by one of U9« \CoBitaMin, de PaWoconehidoffie compnr^e, V, p. 130 ) 
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revolving threads of the spire persist all over the body-whorl, and become more- 
crowded on the base. Aperture oval ; outer lip oblique, limited externally by a thick 
swelling ; columellar margin callous, sub-detached anteriorly ; there is a thick varbc 
on the ventral siuface of the last whorl. 

Dimensions. 

Probable height 28 mm. 

Diameter 18 „ 

Occujrenee.— Uppermost Ranikot, Jhirak (Fedden, Vredenburg, ^);left 

bank of Indus opposite Jhirak (Vredenburg, ^ ). 

Com'parison with other species . — Of the two species referred by d’Ardhiac and" 
Haime to the genus GassiHaria, this is the one which they doubtfully identified with 
G. cm inata, Lamk. (G. nodosa, Sol.) of the “ Calonire Orossier ” near Paris. It 
differs from the Parisian species by having only two equal rows of tubercles instead 
of five gradually decreasing ones ; its tubercles are also more spinose, and the spiral 
striations much finer. The lower coc^e G. diadema Desh. is much more ventricose 
than the Indian species, and its three tuberculated keels do not correspond with the 
two rows of crowded, spinose knobs of the Indian species. The other species described 
by d’Archiao and Haime, G. Deson is without tubercles, its spire is disposed in 
steps and is taller than that of G. Archiaci, and, judging from the figure, the revolv- 
ing strim that intervene between the five principal spiral threads of G. Desori, are 
neither so fine nor so crowded as in G. Archiaci. 


Family ; DOLIIDdS H. and A. Adams. 

Genus ; Pieula, Lamarck, 1799. 

PlEULA 1 PI. Ill, figs. 40, 41. 

Hfscnptibn.— Small, oval, pyriform; spire short, conoidal, consisting of a few 
very convex whorls whoso height is slightly less than half their svidth, separated by 
deep channelled sutures ; their ornamentation consists of about ten regular thin spiral 
threads, much narrower than the intervals between them, crossed by thin, oblique 
plications of growth, whose intersection produces an degant lattice of rectangular 
meshes. Body-whorl very large, with rounded base upon which the ornamentation 
persists. Aperture wide, oval ; columella excavated in the middle ; columellar mar- 
gin concealed ; the siphonal canal seems to have been long and inflected. 

Dimensions. 

Probable height 20 to S5 mm. 

Diameter ........... 9„ 

Occurrence . — ^Lowest beds of Upper Ranikot, underscarp of Jakhmari peak, Laki 
range (Noetlmg, ^). 
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Remarlcs . — Judging from its ornamentation, tUs species is probably a Pimla, 
but as the canal is missing, the correctness of this attribution cannot be verified ; at 
all events, it differs from P. nexilis, Sol., and P. iricarinata, Lamk. (middle and 
upper eocene of the Anglo-Parisian region) by the absence of keels on the last whorl, 
and by its more elongated spire ; it rather lescmbles P. pannus, Desk., although its 
revolving threads are more regular, not alternating, and its plications of growth 
coarser. It is useless to give any specific name to this fragment until its genus can 
be ascertained. 


Family; CYPR^ID/B Gray. 

Genus : OvpBiDA, Linneeus, 1767. 

Section ; Enarpit^.A, Cossmann, 1903. 

OYrR/-EA (EocvpRiCA) ELLtpsoiDES, d'Archiac and Haime, PI. IV, figs. 11-13. 

18o0. Ontla inr^tnplHa, d'ArcIimc* IUrL dfn prcffrl^ dc la Gtol , Vol. Ill, p 2D0 
I853< Oi d'Aroltioo and Haime, /oe. rt\ p. 33b, PI. XXXIIT, Tips. D-8 

Description . — ^Large, ventricose, ovoid; spire involved, completely hidden; 
aperture narrow, with parallel matins ; outer lip curved, greatly thickened, inter- 
nally crcnulated, postoriorlj' produced beyond the summit, whore it is carried round 
the cavity of the spire ; columella sinuous ; columollar margin callous, not detached 
from the base, bearing a series of rather tegular, oblique, raised folds, continued inside 
the aperture as thin horizontal threads whose direction is at a very obtuse angle to 
that of the folds. 


Dimensions. 

Height «•••••. •..••07 mm. 

Diameter ••••••••••• 34 », 

Occurrence.— Upper Ranikot, lower fossiliforous band in zone 2 ; three miles east 
of the old coal-pit near Lcilan (Fcddcn, "'Ji; ). 

RemarJes and compfirison with other species . — Amongst the numerous forms illus- 
trated in d’Archiac and Haime’s Memoir, the one which, by its regularly ellipsoidal 
shape, most nearly recalls orm specimens, is Ooula eUipsoides. The .authors of the ’ 
memoir were only acquainted with oasts, and, not knowing of the existence of orcnul- 
ated folds on the outer lip and columollar margin, they failed to refer it to its proper 
genus Cypraa, The projection of the outer lip beyond the summit shows that it 
belongs to the section Eocypreea'. It differs from E. infata, Lamk. (middle and 
upper eocene of Europe), by its more elliptical outline, and by the deflection of its 
ooluracllat folds ; the internal depression of the columollar margin is slightly marked. 
The Indian fossils which d’Arcluac and Ifaimc had .already referred to the genus 
Gyprtea, are not momhors of the section Eocypriea to which belongs 0. eUipsoides ; 
they have their summit notched as well as their anterior extremity, and ate 
lofcrablo therefore to the section Bernayia, Jousscaumc. 
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Section : BsnifAYiA, Jousseanme, 1884. 

CypBa:A (Bernayia) Gbanti, d’ArcWao, PI. IV, figs. 16-17. 

1850. Cypraa Oranti, d’Archiac, Btai. da progrti de la Biol , Vol III, p 209. 

1853 C Qranh, d’Aich. and Haime, loe. eil , p 332, El. XXXII, fig. Ho. 

Description . — Size moderate ; shape elongated, pyriform, attenuated anteriorly ; 
spire involved, completely hidden. Aperture narrow, with almost paiallel margins, 
though it is a little wider anteriorlj’’ ; outer lip curved, thickened by a broad swelling, 
bearing internally a series of small parallel crenulations, produced posteriorly a little 
more than the opposite margin which it joins after encircling the apical notch ; 
columella slightly convex; columellar marpn callous, sub-detached, with twenty 
to thirty small raised crenulations, distributed without much regularity, not continued 
inside the aperture. 

Dimensions. 

Hcitfhi 45 mm 

Diameter 

Occurrence . — Lowermost beds of Upper Ranikot, two miles east of Kandaira, 
Vera plain east (Feddcn, 5 Uppermost beds, Jhirak (Vredenburg, 

SemarJes . — ^This is the narrowest amongst the forms of Cypraa dcsciibcd by 
d’Archiac and Haime, and it seems to correspond \rith our specimens, none of which, 
however, are complete. The double notch of its aperture, both anterioily and 
posteriorly, indicates that it should be clasafied with the sub-genus Bernayia, Joussc- 
aume. 


Genus : Gisobtta, Jousseaumc, 1884. 

Gisobtia Mubchisoni, d’Archiac, PI. IV, figs. 4-7. 

18')0. Oiuh ]^Iwc7it>oM, d’iVrchiACs J2isi dry ‘progr^ de la O/ol, Vol* 11I> p 290 
1S53 Ovula Murchieonty d'A and H , loe cit , p ^9, 1’l XXXIII, fig 4a 

Description. — ^Large, depressed, globose; spire short, not covered by the outer 
lip, consisting of six or seven narrow, imbricated, slight!}' convex whorls. Body-whorl 
ovoid, constituting the entire shell. Aperture narrow, outer h‘p vertical, bounded 
by a thick swelling, columellar margin sinuous. 


Dimensions. 

Height mm 

Diameter 

Occur) etvx . — Upper Ranikot. Zone 2 : amongst gypseous sliales, three miles east 
of the old coal-pit near Leilan (Fedden, Zone 3: north of Leilan coal-pit 

(Fedden, Jhirak (Vredenburg, ). Zone 4 : hilly ground north by east of 
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Petiani. below tho big scarp of white limestones, north-west of Kotri (Pedden, 

Jbirak (Pedden, “„Y*-;Vrodenburg, loft bank of Indus opposite Jhiralc (Vreden- 
bur'^, — ). 

Comparkmi with oilier species . — D’Archiac and Ilaimc have invariably described 
under the generic name Ouula, a scries of casts of Gyprccidm, which evidently can 
only belong to the genus G/sortJ a : the margins of their aperture are not orenulated, 
and the spire is invisible whenever the shell is preserved. So far as is known, these 
specimens never show, however, those posterior prolongations and appendices that 
characterise the species of Gisortia from tho neighbourhood of Paris; but their absence, 
and also the truncated and indistinctly notched condition of the base of the aperture, 
are due to tlm unsatisfactorj' state of preservation of the specimens. D’Arcliiac has 
compared his species with G. tuhcrciilosa, Duclos, from the lower eocene, which differs 
essentially by its doisal protuberances ; also with G. gigarUca, Goldfuss, which is more 
conical and more swollen posteriorly. The dimensions given for the type are : height, 
83 mm., diameter, 05 mm., which, it will be seen, correspond fairly closely with 
those of the largest of our specimens. 


Family mtOMBlDJE d’Orbigny. 

Genus : EosTniiLAitiA, Lamarck, 170!). 

Section : Ajupzooljivius, Cossmnnn, 1889. 

EOSTELtAHrA (AMPLOGliADlO.S) hlOBOANI, sp. noV., PJ. IV, figS, 24, 25. 

Description. — ^Laige, slender, ovoid-fusiform; spire elongated, regularly conical ; 
spire whorls flat, their height equal to two-fifths of their width, separated by linear 
sutures bordered b}’- a thin depressed swelling; they bear straight, axial ribs, most 
clearly viiablc ant eiiorly, rather irregular, constricted towards the anterior suture, 
interspersed with coarse varices which do not coincide from whorl to whorl. Body- 
whorl very largo, ventricosc, compressed, gibbous oppo.site the outer lip, so that 
its •width exceeds its thickness ; its w’holc surface is smooth. Aperture teiminatcd 
at its posterior angle by a long channel, which extends almost as far as the penulti- 
mate whorl ; coluinolla excavated ; columellar margin forming a tliin callous swelling, 
almost detached from the base ; outer lij) sinuous, c.xtornally bordered by a broad 
callus. 


Dimensions. 


I’robablc iieighl, S') min. 

Width 32 „ 

Tliickiicts . . * 2t ,. 


Occurrence. — ^Upper Eanikot, lower fossiliforous band in zone 2, three miles east 
of the old coal-pit near Leilan (Pedden, 
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Bemarlis. — ^Although the solitaiy specimen of this species has its aperture half 
broken, vet its generic attribution gives rise to no hesitation. It is of considerable 
interest as it indicates the presence in India of a section that hitherto seemed restricted 
to the Paris basin, the Loire-Inf4rieure, and Switzerland. The prolongation of 
the outer lip recalls that of the bartonian B. athleta, d'Orb., thou^ with a lesser 
degree of curvature; moreover, the spire bears obsolete ribs and shallow varices that 
do not exist in the generic type ; but the general shape of R. Morgani is quite identical 
with that of the Parisian species, and not nearly so slender as that of RosteHarm, sensu 
stricto, whose spire is slightly extra conical. The feeble development of the wing, 
which docs not even reach the total height of the penultimate whorl, readily distin- 
guishes 22. Motgani from the species belonging to the sub-genus Htppocrene which is 
charaotcxiscd bj’ a widely' expanded wing. 

The fragmentary cast doubtfully' referred by d’Archiac and Haime to Roslellaria 
cohmhaiia (loc. cit.,'£\. XXX, fig. 12 a) might possibly represent an .dmpZogofZius. 
But it probably' was obtained from a different geological horizon, that of the Laki 
or Khirthar limestones in which some at least of these fossils certainly' belong to the 
genus Htppocrene, and arc therefore closely related to Rostdlaria columharia. Mr. 
Vredenburg infonns us that in the “Laki limestone” which he regards as Lutetian 
and which is non or than the Ranikot, he has observed a similar cast beating the 
impression of a very large ffippoocne-shaped wing, which speaks in favom of the 
accuracy of d’Archiao and Haime’s interpretation. 


Genus : Calyptrophords, Conrad, 1857. 

Caltptrophoeus indicus, sp. nov., PI. V, figs. 1, 2; PI. 'I’lII, figs. 3, 3a. 

1870. co/uiniaria, Xamk , Mil. ?r Blanford and Fcddcn (n'>n dArcliiac andHnimc)» itftfm. 

OS I, XVII, pp 144 and 208, 

1000 Cfliypfropftoriia sp , Vredenburg Ric 0,S XXXITT, p 187. 

Bescriptlon. — Large, slender, ovoid-conical; spire elongated, subulate, conical; 
whorls scarcely convex, their height not exceeding two-fifths of their widtli, separated 
by superficial sutures almost concealed beneath the callous enamel that coats the 
spire. Body'-whorl large, oval, compressed at its base, which is convex, and declivous 
towards the neck. Aperture narrow, fusiform, anteriorly ending in a sharp rostrum, 
which happens to bo broken in the specimen selected as the type; outer lip thin, 
aliform, produced backwards along the groove formed by apposition with the back- 
ward prolongation of the inner lip, and then merging into the thickened enamel of 
the columellar margin which spreads over the whole base, and almost on to the 
dorsal surface of the shell, constitutiirg a thick knob, callous and flattened; this 
layer of enamel extends up to the apex of the spire, and crosses over to the opposite 
side, till it reunites with the basal callus, so that only a very small circular area 
laterally situated remains free from this coating of enamel. 
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Dimensions. 

iloight vitlioultboroatrum ........ about 00 nim. 

WUlh 28 „ 

Xltiokitoas ......23„ 

Occurrence, — This remarkable shell occnis in great abundance in the lowest zone 
of the marine beds constituting the Upper Eanikot, as has already been noticed by 
Blanford. The figured type was collected by Redden in the undcrscarp of Jakhmari 
.peak in the Laki range where numerous specimens of the same species were 

also obtained by Dr. Noetling (-^J ). Other looalitics are: east of Kandnira (Redden, 
and north of Leilan coal-pit (Redden, It has also been found in 

the uppermost beds of Jliinik whore, however, it is rare (Vrodenburg, ). 

liew'irks and comparison with other species. — ^The cast doubtfully referred by 
d’Aiohiac and Ilaimc to liostcVaria columbaria, Lamk., docs not belong to the present 
."species as stated erroneously by Blanford and Redden, but probably to a species of 
Jlippocrenc, as has nbeady been mentioned when describing Rostellaria Morgani, nobis. 
Moreover, as aheady mentioned, this east is not of Ranikot age, but belongs to one of 
the ovorlj’ing Lutetian limestones. Tho fossils from the Ranikot series included 
amongst the material described by d’Aiohiao and Haime usually have the shell 
preserved. 

In addition to one form from the Belgian Montian, the species of Cahjptrophwus, 
so far described, arc restricted to the Cretaceous of India and Brazil, and the Eocene of 
Alabama. Onfyptropko) «."! tjirffcu* when compared with the two American Eocene 
species, appears more ventricose and less aciculate than C7. vclatns, Conrad, less ventricose 
and with a le.ss extraconio spire than 0. trinodifer, Conrad. The cretaceous species, 
C. pallialus, Porbes, from Southoni India, has a much shorter spire, and a more 
depressed body-whorl than the eocene fossil from Sind, which it nevertheless resembles 
owing to the extent of its callosity, and the situation of its callous knob; only its 
base is roimdcd and anteriorly excavated, instejvd of oval and declivous as in 
G.indicvs. 0, chdonites, indtc, from Biazil, is too incomplete for comparison; its 
spire is more conical than that of 0. indicus. Mr. Vredenburg informs us that an 
unde^ribed fointi resembling 0. indicus, but of much smaller size, occurs in the 
ctotaccous “ Cardila Bcaumonii beds ” of Sind. 

CALYPTnopnonus IIollanoi, sp. nnv„ PI. fig. 20. 

Description. — Size moderate, shape rather depressed; spire elongated, conical, 
consisting of about eight coiivo.x whorls whose height is a little less than half their 
width, separated by deep sutures, ornamented wth thin, crowded, curvilinear stiim 
of growth. Body-whorl large, angular at the base which is rounded; the suture is 
surrounded by a more or loss prominent swelling upon which the lines of gro^vth axe 
more pronolmced than on tho remainder of the whorl; in front of the peripheric angle. 
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the base is ornamented with concentric threads of alternating sire ; the body-whorl 
also bears a thick varix, not opposed to the aperture; columella excavated. The 
prolongations of the external lip and columellar margin constitute a groove with 
wide-spaced maigins, which does not roach quite to the apex of the shell, and on 
whose external surface the threads of the bodi’-whorl are continuous. The columellar 
enamel invades a portion of the ventral surface of the spire, and gradually fades aw’ny 
w ithout anv sharp boundary. 


Dimenoions. 

Piobnhlc hctfflil . • • • • • . . ism. 

Dininittr .. 

Occmrencf. — Uppermost Ranikot (rone 4). JluraktFcdden, Vredenburg, 
left bank of Indus opposite Jhirak (Vredenburg, ^). 

Campaiifou tpith other spccir'i. — -\lthough all the specimens liave the aperture 
damaged, the .Tliirak species seems to be really a Calyplrophorm. It differs from 
C. vchtui of Alabama, by Us much more depressed shape, its non-gibbous spire, and 
tlie swelling that surrounds the suture of the body-whorl. The dorsally situated 
varix is verj- obsolete and docs not much resemble the nodositic.s of C. (rinodifer, the 
other eocene species from the United States. 


Genus : RiMCttA. Agassiz, 1840. 

Rhiell-v Phestwichi. d’.\rcluao and Haime, PI. IV. figs, 21, 22. 

lS"i1 Ilof<rffnria i’lf'drirAi, lu and Ifnin p. loe ril., p 312. W XXX lies. 7. *• 

Description . — Sire modci.itc, shape slender, fusifoim; spire elongated- conical or 
slightly conoidnl. consisting of seven whorls whose height equals soven-tcntlis of their 
width, feebly convex, separated by deep sutures, ornamented with thin, constricted, 
rathei crowded, oblique, axial ribs, regularly distributed throughout the whorls, 
interspersed with a few thick irregular varices. Body-whorl largo, including more 
than half the total height, mth an oblique varix on the ventral region, oval nt lUs 
base which is excavated only behind the neck, and upon which the ribs graduallv 
disappe.sr .md arc replaced by spiral grooves revolving round the neck. -Vperturc 
fusiform, narrow, with the posterior angle choked by the columellar callosity and the 
prolongation of the outer lip, anteriorly ending in an acute rostrum bent towards the 
left ; outer lip thin, lather sinuous, posterioily produced into a broad expansion wliieh 
extends np to the apex of the spire which it completely conceals, and then crosses 
over to the opposite side which it follows neatly to the pcunltimatc whorl; columella 
smooth, approximately rectilinear. obUque: colnmcllnr margin vciy callous, mther 
narrow, with a distinct houndotj’ on the base, but extending also on to the ventral 
surface as a thin layer which spreads up to the varix, and completely masks the a.xia1 
ribs. 



GASTEOPODA. 


47 


Dimensions. 

.....•••••...40 mm. 

Diamct<“r 18 „ 

Occurrence. — Zone 2 , amongst g 3 ^ 8 eous shales, three miles east of the old coal- 
pit near Leilan (Pedden, Very common in the uppermost beds (zone 4), of the 

Eanikot ; Jhirak (Fedden, ; Vredenburg, */) ; left bank of Indus opposite Jhirak 
(Vredenburg, ^). 

Gomparison with other species. — ^Although this shell is very closely related to the 
common eocene species of Europe, E. fissureHa, Lamk., yet it is distinguished by a 
whole scries of dificrential characters : the axial ribs arc much finer and much more 
numerous; the aperture is narrower and taller; the depression adjacent to the rostrum 
is not so deeply notched ; the prolongation, upon the spire, of the outer and inner lips, 
constitutes a more prominent raised lamella, and extends further down the opposite 
side of the spire. The rostrum is broken in all the adult specimens which we have 
examined, but it is preserved on some of the yoimgcr ones, when it appears sharp and 
less deflected to the left than in Ri fissurella. Even on the most perfectly preserved 
individuals, it is .impossible to detect any revolving strise between the axial ribs, while 
in E. /issttrcKo, these intervals are delicately striated; the only spiral ornaments of 
2t. Pre^lioichi are the basal striations of the body-whorl. The axial ribs are continued 
upon the wing with a slight increase of width of their spacing; on the posterior region 
of this aliform margin, they are replaced by oblique folds, representing the succes- 
sive lines of adjustment between the wing and spire before commencing its phase of 
senile development after which it envelopes the apex, and advances upon the opposite 
side. Lastly the groove which, from the posterior angle of the aperture, very dis- 
tinctly separates the callosity of the outer lip from that of the inner one, is continued 
all along the crest of the wing which it divides into two adjacent lamell® even beyond 
the summit. 

None of the above characters exist in E. fissurdta. 

Compared with E, duplicosta, Cossm., from the eocene of Egypt, or with 
E, incequicostata, Boettg., from the eocene of Borneo, the Indian species is distinguished 
by the equal distribution of the ribs all along the spire, while in the two other 
species, the spacing becomes about double on the last whorl. 

Of the two figures of this species published by d’Archiac and Haime, only one 
(fig. 7), represents a fairly well preserved individual, very similar indeed to those that 
we have figured, only with the aperture less complete than in our plesiotype. 

RisrELLA TosoiDES, d’Archiao, PI. IV, figs, 18, 19; PI. VIT, fig, 46, 

1850 Jio^leUaria fusoidts, crArclimc, Ui^oirc dis protjr^^ cfc l(i\OidtogiCt Vol. Ill, p. 204. > 

^ 1853. cTArchlac andHaiinCf loc. ctf , p 313^ PI XXX, figs 4, G. ' 

Description. — Size less than medium; shape fusiform, rather conoidal; spire 
tiirriculaled, not very elongated, with obtuse apex, consisting of seven or eight gyrations 
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which are at first feebly convex and smooth, separated by deep sutures, their 
height equal to two-fifths of their width ; at about the penultimate whorl, numerous 
ribs make their appearance : they are narrow, very close-set, scarcely curvilinear, and 
the intervals between them are, at first, smooth. Body-whorl occupying nearly two- 
thirds of the total height, feebly ventricose, oval at its base, ornamented like the 
preceding whorl with the addition of very fine spiral stiiations in the intervals 
between the axial ribs, best seen in the neighbourhood of the aliform expansion, on 
whose outer surface they expand fanwise: on the base they somewhat abruptly give 
place to spiral cords crossing the axial folds which persist as for as tlie neck. Aperture 
obliquely elongate, rather narrow, terminated posteriorly by a groove, and anteriorly 
by a beak adjacent to an inflected rostrum; outer lip thickened and expanded, with a 
denticulated crest along its margin, bent in front and to the left of the axis, poste- 
riorly produced up to the apex of the spire which it covers; columella excavated, with 
a callous margin almost detached, and posteriorly joined on to the opposite lip. 

Dimensions, 

Height .....17 mm 

Breadth ............. 85 „ 

Thichncoa ............. 8 „ 

Oceurrence. — ^Uppermost Ranikot (zone 4) : Jhirak (Fedden, ; Vredenburg, 

Comparison with other species — D’Arohiao and Haime’s figures only represent 
incomplete specimens. It is by means of the principal character mentioned by these 
authors, the obliteration of the ribs on the completely smooth early whorls, that we 
have been able to refer to this species, the remarkable neotype which we have 
figured. The elegant lattice of spiral threads observable on the body-whorl of tliis 
neotype, is invisible on the other incomplete specimen which, in every other way 
resembles tho«e figured by d’Archiac and Haimo. 

R. fusoides is easily distinguished from R. fissurella, by its smooth early whorls, 
its much more crowded ribs, and its spiral striations. Its depressed conoidal shape, 
its spiral striations, and the serrated crest of its outer lip, distinguish it from 
R. Presttoichi. 

We feel inclined to think that R, Jamesoni, d’Archiac and Haimc,. is a more 
complete specimen of R. fusoides, in which the ribs only begin to appear on the 
ventral surface of the body-whorl. There docs not seem to bo much need of a distinct 
name for this variety. 


Rimella Hollatoi, sp. nov„ PL IV, fig. 23. 

Description. — Size moderate, shape somewhat depressed ; spire elongated, conical 
or slightly conoidal; seven very convex whorls, whose height is half their width, 
somewhat depressed at the suture which is deep and bordered by a ridge ; ornamenta- 
tion consisting of curvilinear ribs, fine and very crowded, posteriorly interrupted by a 
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spiral groove which separates a small orenulatcd ridge encircling the suture; the 
remainder of the shell is marked with exceedingly fine spiral stiiations which do not 
cross the axial ribs, Bod 3 *-whorl large, constituting nearly two-thirds of the total 
height, with a convex base upon which the ornamentation persists almost up to the 
neck of the canal, while at the anterior region are some revolving threads producing 
square granulations at their intersection with the libs. Aperture small ; outer lip 
posteriorly produced into a rather narrow wing reaching the apex, but not extending 
very far on -to the opposite side of the spire; columellar edge callous somewhat 
detached from the base, coalescing posteriorly with the prolongation of the outer 
lip. 

Dimensions. 

Height 32 mm. 

Dumeter 13 ,, 

Oceurmice . — ^Uppermost Eanikot, Jhirak (Pedden, ^j^)- 

Gom'pai ison with oilier sfecies . — This species cannot be mistaken for E. Prestwichi 
or R. fusoidcs, from both of which it is clearly distinguished by its depressed shape 
and especially its completely diSerent ornamentation ; instead of lamellar ribs like 
those of R, Prestwichi, R, Hollandi bears thin curvilinear ones ; the sutures are encir- 
cled by a small' crenulated ridge which replaces the sutural groove of R. fusoides. 
Moreover, the ornamentation commences with the earliest stages, while R, fusoides 
has its first whorls smooth. Amongst the ’species of the same group described by 
d’Arohiac and Haime, w'e do not find any closely related to R, Hollandi : R. Jamesoni 
which somewhat fesemblcs it in general outline, has the spire smooth, and the sutures 
non-crenulate. R. cf. rimosa, Sow., is represented only by fragments ornamented with 
coarser and wider-spaced spiral striations. 


Genus: Terebelluai, Klein, 1753. 

TerebelIiXJM distortum, d’Archiao and Haime, PJ. "V, figs. 6, 7, 11. 

1853 T. disto}tam, d’A. and H , loz, eti,, p- ^4, PI. XXXIT^ figs, 39, 10 o. 

Description. — Largo, nairow, slender, fusiform; spire long, narrow, conical ; 
Nvhorls somewhat convex, very tall, increasing irregularly, separated by very oblique 
channelled sutures. Body-whorl very large, constituting about five-fifths of the 
total height, with slightly attenuated base. Aperture narrow, columella feebly 
excavated. 

Dimensions, 

Probalilo h.»iglit ,..••••••• C6 mm. 

DnmetfT 11 i, 

Occurrence.— Upper Eanikot. Zone 3 : north of Leilan coal-pit (Pedden, 

Jhirak (Vredenburg, £ /). Zone i : Jhirak (Pedden, ; Vredenburg, 
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Remarhs. — ^With regard to the material at our disposition, we are not much more 
fortunate than our predecessors though they described the species only from internal 
casts : the specimens which we have examined are still more fragmentary than theirs, 
so that they seem to consist of a smaller number of whorls than the ones figured in 
d’Archiac and Haime’s work; one of them is more ventricose and conoidal, with 
sutures more oblique than the two others ; but such difEeiences would not justify the 
separation of a species or even of a varieiy; moreover, the appearance varies according 
to the age and state of preservation of the specimens. None of the eocene species 
of Europe have such a distended spire as T. distortum : the slender and polygyrato 
outline of its spire is quite characteristic. 


Section : SEUApns. Montfoit, 1810. 

Terebelltjm (Seraphs) lanceolatuji. sp. nov., PJ. V, fig. 8. 

Desenption. — ^Large, narrow, slender : spire concealed ; body- whorl constituting 
the whole shell ; aperture tall, wide, canaliculated at the posterior angle ; outer h‘p 
with a very sharp margin, produced up to the apex, and apparently continued 
beyond it on the opposite side. Columella rectilinear. 


Dimensions. 

Probible lieiglit CO mm. 

Diameter 13 „ 

Occurrence, — Uppermost Ranikot (zone 4), Jhirak (Fcdden, 2^'). 

Remarhs. — ^We have referred this species to the section Seraphs of the genus 
TerebeUum, although we have not been able to study the details of the aperture, espe- 
cially the anterior extremity . Should tliis anterior extremity terminate in a sharp 
rostrum instead of being truncated like that of Tcrehdlum, this shell would belong 
rather to the genus Semiterebdhm related to Hippocrene, wliich it recalls, indeed, 
by the posterior cliannel of the aperture. At 'any rate, d’Aichiac and Haime’s 
Memoir does not contain any forms referable to T. lanceolatuin which is characterised 
chiefly by its acuminate spire ; T. dbtusum J. dc C. Sow., for instance, has it lounded 
and short. 


Section : siauxtitj, de Gregorio, 1880. 

Terebelldm (jlaubyka) pmoatum, d’Archiac and Haime, PI. V, figs. 3-6. 

1853 T. phagum, d'A. nbd H., lac. eil , p 334, PI. XXXir, ligs. IT, 18, 22. 

Description. — Large ; elongated, somewhat ventricose towards the posterior third ; 
spire concealed ; body- whorl constituting the whole shell, ornamented with straight 
oblique ribs, prominent and widely spaced, abruptly interrupted at half the height of 
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the shell ; outer lip forming a channel which is prodnccti up to the apex, hut does not 
seCin to he continued on the opposite side. In a few individuals the sutures arc 
distinctly visible. When this occurs, the dorsal ribs of the body-whorl are thiotor 
than those of the previous whorls, and two or three times further apart. 


Dimensions. 


Height mm. 

Brnmetor ............ 16 „ 

Occurrence.— Upper Ranikot : upper beds of zone 3, Jhirak (Vredenburg, ; zone 
4, hilly ground north by cast of Petiani, below the big scarp of white limestones, 
north-west of Kotri (Redden, S~), Jhirak (Redden, ?•=>'*; Vredenburg, j?,-), left bank of 
Indus opposite Jliirak (Vredenburg, ^,-1 ). 

Eemarls. — This fossil is as extraordinarily abundant in the upper zones of the 
Upper Ranikot^ as Oalyplrophoms indietis in the lower zones of tliis sub-division. 
Instead of the immature casts figured by d’Archiac and Haimo, we have been able to 
study specimens with the shell preserved, reaching the maximum size, and showing 
the coarse ribs of the body-whorl, with which these authors were unacquainted. This 
species is the original of the seotion Mauryna, de Gregorio (1880), and the present 
specimens enable us to complete its diagnosis ; hitherto there had remained some 
doubt concerning the existence of the channel connected with the louter lip, extending 
up to the summit, and whose external edge gives rise to the axial folds at each 
interruption of growth.* It is now evident that this disposition indicates a close 
relationship to Semiterd>ellum and confirms the subgenerio distinctness of Mauryna, 
at least relatively to Terehdlum, sensu strkto. 

The Indian species is much narrower and much more elongated than T, plioiferum 
Bayan, from the Priabonian of Venotia. 


Fomily ; APORRUAIT)/E H. and A. Adams 


Genus: Chenopus, Philippi, 1836. 

Section: uavsbenitia, Cossmann, 1904. 

Chenopxjs (Maussenetia) tjimorphospiea, sp. nov., PI. IV, figs. 20-28 ; 

PI. Vni, figs. 4, 40. 

Description . — Size moderate : shape ventricose, biconical without the wing ; spire 
moderately elongate, conoidal, with dimorphous ornamentation; the spire consists of 

1 Cos^manilt UssaiB de Palfoconch^dogit C(wn;icr/<» VIp p 40 (1004'. 

M S 
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aeven or eight whorls, the earliest of which are convex and smooth, the next ones 
spirally striate, the later ones angular towards their lower (posterior) third ; the height 
of eaeh whorl equals nearly half its width ; sutures linear. The later whorls are orna- 
mented with seven coarse spiral threads, of fechlo relief, equally spaced, somewhat 
wider than the intervals between them. Body-whorl large, globose, gibbous on the side 
opposite to that of the wing, slightly excavated beneath (behind) the prominent keel 
which corresponds with the third spiral thread counted from the suture ; base oval, 
declivous, ornamented with spiral threads which are thicker and more crowded than 
those of the spire, and which persist on to the canal. Aperture very narrow, closely 
following the curve of the columella, bearing the remains of a winged expansion which 
was probably keeled like the body-whorl, and which is prolonged up to the apex of 
the spire ; columellar callus broadlj' spread out over the base, and bounded b}’ a keel 
.along the neck; rostrum and digitations unknown. 


Dimensions, 


I'rob'ible boiglit •'>0 

Bjameter mthout tbo xring • • « • • • • • 

Thickness ••««•••«•*•* »» 


Occurrence.— Upper Eanikot, Jhirak : zone 3 (Vredenburg, ~), zone 4 (Fcdden, 
'0^; Vredenburg, According to Mr. Vredenburg, this species, or one very 

closely related, occurs also abundantly, ns casts, in the Laid limestone overlying the 
Ranikot group. 

Comparison with other species, — The fragments originally sent to us (PI. IV, figs. 
26-28) recalled Sulcogladhis on account of their ornamentation and keel, both of 
wluch closely resemble the same features in Bostellaria goniophora Bellnrdi, the type of 
the subgenus Suleogladius. But this impression was dispelled by our examination of 
a much more complete specimen subsequently forwarded to us by Mr. Vrcdenbmg, 
showing the columellar callus, and the remnants of a wing extending up to the apex 
of the spire (PI. ^UII, figs, 4, 4a) : the shell must evidently be classified with the 
subgenus Maussenetia, Cossm,, {Essats Pal. Comp., 1904, fnsc. VI, p, 118), the typo of 
which is ill. Staadti, Cossm,, characterised by the same ornamentation, with the same 
keel and gibbosity on the body-whorl. Nevertheless, Chenopus dimorphospira is much 
more ventiicose than the European species, .and its threads are more regular. No 
comparison can be established in the case of the wing which has disappeared in the 
Indian specimens. 

It is very interesting to find in the Eocene of India, a representative of this 
paleooenic form of the Paras basin ; perhaps it will ultimately be shown that the 
species of Svlcogladius from the nummrrlitics of the Mediterranean (none of which have 
j'et been found with the wing preserved), will have to be imited with Maussenelia, 
indicating stages in the migration of this form. 
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Family: CERITIflDM Fleming. 

Genus : Cerithium, Biuguibrc, 1789. 

Section: oahpakize, Beyle, 1884. 

Cerithium (Campanile) suBSEnnoosTATOM, d’Archiac and Haime, (?), PI. V, 

figs. 0, 10. 

1853. Cerilhinm tiiivmifutaliim, d'A end H., tor. til., p. 300, PI. XKIX, fig. B 

Deseripdon. — Large, depressed; spire elongated, conical, consisting of very low 
'whorh, wlioso liciglit is only one quarter of their width ; these whorls arc feebly convex, 
they overlap one another to a considerable extent, and they are separated by deeply 
'Channelled sutures; their posterior margin has the shape of a narrow step-like band; 
they are ornamented ivith thick oblique ribs, very obsolete, of the same width ns the 
intervals between them, more prominent on the later whorls. Body-whorl low, with 
convex base; columella r margin with two prominent lamellar folds, of which the 
anterior one is oblique, the other (the parietal one), very distant from the first, and 
horizontal. 


Dimensions, 


Height 00 innj. 

ninmotcc . . . 3.5 „ 

Occurrence. — Upper Rnnikot, zone 2, three miles cast of the old coal-pit near Leilan 
f(Fcddcn, ) ; zone 3, same locality (Fedden, and Jhhak (Vredenburg, ^). 

Re 7 ?iarJl-e.— D’Aichiac and Ilaimo have described C. suhscmicostatum from the 
'external impre.«sion of a crushed fragment showing no remnant of the aperture. 
Their diagnosis docs not differ however from ours, except in one particular, relatively 
to " the system of very delicate capillaiy striations occupying the whole surface.” 
Owing to the vreatherod condirion of our specimens, it has not been possible to ascer- 
tain whether the whorls are really striated in a spiral direction. Still, in spite of this 
small difleronoc, they appear to belong to d’Archiao and Haimo’s species. It should 
be noticed, however, that the type described by our predecessors was obtained from 
an entirely different horizon, since, ns racnlioued by them, it is associated, in the same 
matrix, with Nvm7nulites garansensis, and is therefore an oligocene fossil. We have 
therefore placed a query after our idcntifiejition. 

D’Archiao and ITaime have compaied their species with C. subsanieostafuni, Desh., 
from the Thanctinn of the neighbourhood of Beauvais, though they recognise that it 
differs by its folds extending from suture to suture, while "in the species from the 
Seine basin, they stop at half the height of the wdiorls, the striations continuing 
\mintorruptcd on the other half." To this difference (supposing, of course, that our 
specimens correspond really with d’.Archino and Haime’s species) must bo added th 
•capital one that the two fossils evidently do not belong to the same sub-genus, 
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G. aemicoatatum being a YiHijoceritlmm, wlnlc the Indian fossil is an undoubted 
Campanile, as shown by its columcllar and parietal folds. D’Arohiac and Haimc also 
notice that "judging by the illustration, which is not quite satistnctoiy, one might bo 
tempted also to compare this Cerithium with C. cornucapits. Sow. {Miner. Conckol, 
PI. CLXXXVIII, fig. 1), but a comparison wdth the original specimen shows no real 
analogy.” Nevertheless, our specimens, belonging ns they do, to the sub-genus 
Campanile, are truly related to the above mentioned species which belongs to the 
same sub-generic division, and whose lost whorls also bear large cutviUncar ribs, 
which are, however, more nodular and curved anteriorly than those of the Indian 
species. The apex of the spire is missing in all our specimens, so that we cannot 
verify whether they possessed that dimorphism of outline and ornamentation which 
characterises not only C. caunicopia, but generally all species of Campamh in which 
the earlier whorls are flat and ornamented with granular striations, w’hile the later 
ones are in most cases convex, tonaced, and tubcrculated. 


Genus: RhixocimWIS, Swainson, 1S40. 

Rhixoclavis subnoda, d’Archiac and Ilaimc, PI. V, figs. 10, 16 

18."i3 (/criMiui/i oitnU'fum. d'.trdimc aDtinoinM*. for ri/, p. sal, n XXVITI, hg 1*. 

Desclipiion. — Size moderate, shape elongated ; spire elongated, regularly conic il 
consisting of twelve to fifteen flat whorls, whose height is equal to half tlicir w idth, 
separated b}' shallow, almost horizontal sutures; the whorls arc ornamented with 
vertical or slightly oblique ribs, widclj' spaced, irregularly distributed, crossed by thin, 
widely spaced revolving threads, of which there arc about ten in each whorl : this 
ornamentation usually disappears on tlie later whoils where one only notices here and 
there some varicose folds. Body-whoil occupnng one-third of the total height, 
rounded nt its base which only bears spiral threads and a vnrix opposite the outer lip; 
there is a sub-carinate basal ridge revolving round the neek, xVperture wide, oval, 
ending anteriorly in a wndc canal, and posteriorly in a narrow channel which is pro- 
duced internally; outer lip sinuous, reflected outwards; columella excavated, smooth; 
oolumellar margin callous, slightly detached from the base. 


D’mensions. 

Height 

Diameter ]>- 

• e I J «« 

Occurrence.— Upper Ranikot. Zone 2: three miles cast of the old coal-pit near 
Lcilan, amongst gj-pseous shales (Feddcn, Ja-s-i). Zone 2 or 3; Hotianlak (pass), 
10 Boiles south of Ranikot, (Fedden Zone 3 : Jliirak (Vredenburg, ^j-). Zone 

4 : Jhirak (Fedden, Vrcdenbiug, 
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Coynparison with other species. — As already noticed by d’Archiao and Haime, the 
fossil which they figured as the type of Gerithium suhnudum, is an immature specimen 
lacking the aperture, but it agrees fairly well with the earlier whorls of our specimens. 
Some of the fragments examined by these authors must have been more characteristic 
than the one figured, to enable them to declare that “ this species may be regarded as 
representing in the seas of that part of the globe, Lamarck’s Gerithium midum so 
common in the “calcairegrossior” of the Paris basin.” (Loo. oit., p. 301.) Never- 
theless, the Indian species is distinguished by its more pronounced axial pleats, and 
less distinct spiral striation. Regarding their further remarks on the species, 
d’Archiuc and Ilaimc were at a disadvantage owing to the imperfection of their 
material. Par from being rare, as stated by them, the shell seems to be rather 
plentiful, and extremely variable, so that one might easily define a number of different 
species, were they not all connected by intermediate gradations. 

Like the closely related species from the Lutetian, this shell belongs to the genus 
JUnnodams, Swainson (Vetlagus, Klein), and probably, owing to its non-plioate 
columella, to the group for which Sir. ngnal has recently proposed the name of 
Pseudovertagus but the Inf ter distinction is very insecure, for there exist many forms 
with more or less obsolete folds. We will content ourselves, therefore, with the 
reference to Rldnodavis, 


RiUNOCUAns ANGV&TOMA, (d’Arcliiac and Ilaime), PI. V, figs, 12-14. 

IS'ill RoMtllm la aK^irioma, <l’ Arcliinp .mU naime, /or. cfl . p. 31 1, 1’l. XXX. figs. 1 1, IS. 

Ttrtira contorh, ibid, p .121, PI XXXI, fig. 18 , PI XXXIII, Jig. 10. 

Dejcrip/KMi.— Large, narrow, elongated, pupiform; spire long, subulate, conoidal, 
consisting of fifteen to twenty slightly convex whorls, whoso height equals or eveu 
exceeds two-thinls of their ividth; they arc separated by deep very oblique sutures, 
anteriorly bordered by a narrow declivous band; the surface is ornamented with 
twelve to fifteen vciy obsolete, regularly distributed, close-sot spiral threads, often 
missing on the last whorls; the early whorls also show axial folds. Body- whorl veiy 
tall, oval, attenuated at Us base, with a rounded feebly raised ridge round the neck. 
Aperture feebly expanded, oval, anteriorly terminated by a broad sub-canaliculatcd 
depre-Sbiou, posleriorly bearing a narrow channel deeply cutting into the parietal 
callus ; outer liji thin, without a distinct rim, sinuous, posteriorly detached together 
with f he channel; columella excavated, apparently non-plicatc; columellar margin 
callous, feebly spreading, clearly detached from the base and from the basal ridge. 

Dimensions. 


T^obtiblt litiight t 6n lum. 

Dmm'U'r 17 „ 

1 Vigiial» cogfitiV/M rfea t!«viro7i« i/e p. 6 (1004), Cossnitinn, EisatadePul/oconchciooie com* 

parh^Vlhp 81 (lOOG). 
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Occunence. — ^Upper Ranikob. Zone 2: three miles east of the old coal-pit near 
Leilan, amongst gypseous shales, (Fedden, " .o^)* Zone 4, Jhirak (Vredenburg, J). 

Bemaris. — ^The turrioulntcd shell which tVAtchiac and Haimc have described as 
Bostellaria angisloma ” is cvidcntl}' a BMnoefavit, ns indicated, indeed, by the shape 
of Hie aperture in the original figure illustrating it (PI. XXX, fig. 14, of d’Archiac 
and Hnimo’s Memoii) only the sutures aie not dinwn suiTiciently obliquely in this 
figure in which the penultimate whorl seems verj' much out of proportion, the 
specimen being, perhaps, accidentally distorted. There is no serious doubt, however, 
as to the specific identity of our specimens wWi the shell represented in figure 14, the 
apical whorls of which are axiall}’ plicated. Figure 16 of the same plate, uliich 
shous the sutures more oblique and the whorls partly concave, partly convex, pro- 
bably represents a ueathered specimen. The same authors have also figured under 
the name of "Teiebra contotla" two more fiagments of the same fo.ssjl, in wliicli the 
sutures arc leprescntcd ns more oblique, and the small sutural band is clearly indi- 
cated. Tills species is readily distinguished from CcritJmm suhnuduni, by its oblique 
sutures and by the absence of varices on the last whorls ; its basal ridge is also mote 
obsolete. 


Genus indet., sp. indot., P). VI, figs. 1, 2. 

Description.— Large, turricnlntcd, narrow; spire elongated, slender, regularly 
conical, consisting of broad whorls whose height is equal to about one-third of their 
uidth, separated by shallow, feebly incised sutures, ornamented with big nodular 
tubercles, spaced wide apart, rather nearer the posterior tlinn tlie anterior suture 
Body-whorl large, with convex base; its surface is weathered, and there appear to be 
some obscure itidicalions of spiral cords, and of sinuous striro of growth, close to the 
row of nodular tubercles. TJio aperture is damaged, but does not appear to have 
been anteriorly canaliciilated. 

Dimensions. 


lliigM of frocment 70 mm. 

Piomctcr 3S ,. 


Occurrence. — Uppermost Rmiikot, Jhirak (Vredenburg. ^J). 

Bemaricsi — ^This specimen closely resembles in oiitw'nrd appcnroiice d’Arcliiac and 
Hnimo’s figure of Vicar ya Vtrnevili, d’Arch. {loo. cit., PI. XXVIII, fig. 4 )^ n fossil 
whose clabsifieation still remains ambiguous. According to Sir. Douville, this form 
does not seem to belong to the family CcrithtiSm, but i.s more prob.rbly one of the 
Melatiiida:.^ Moreover, it is not, ns supposed by d’Arebinc and Hniine, an eocene 
form. Jenkins, in 1864, described a closely similar species occurriu" in Java, amongst 
beds which he considered mioccne, and was led thereby to atliibutc a similar post- 
eocene age to the Sind fossil {Quart. Jouvi.. G. S., XX, p. 64). TJiis conclusion was 
confirmed by Blanford and Feddon’s survey of AVestern Sind. In Medlicott and 
Blanloid’s “ Manual of the Geology of Indio,'* (1870), Vicarya VcmeuUi is- 
^ He PaUoconchoUi^e VlTt p. 05 (1900) 
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figured ns one of the typical Gdj fossils (the figure being merely a copy of that 
published by d’Arohino and Unime). According to Mr. Vredenburg, the only speci- 
men that can bo traced in the Geological Blnscum in Calcutta, nith exact data as 
to its geological liorizon, was obtained by Fedden in beds which he regarded as 
uppermost Giij, and which overlie the whole thickness of the typical Gfij formation, 
liven supposing that the bulk of the GAj is upper Aqiiitanian, this fixes the ago 
of this specimen ns not older than Burdigalian, which entirely agrees with Jenkins’ 
conclusion. (Jenkins speaks of the Java beds ns “upper miocenc,"’ but the discre- 
pancy is only apparent, because the same author speaks of oligocene strata of the 
horison of intermedius as “lower miocenc,” in accordance with the 

nomenclature in A'oguo at the time when he wrote.) 

In consequence of this well established difference of geological age, and of the 
imperfect condition of the fos.sil briefly diagnosed above, we have refrained from clas- 
sifying it. Tlie shell is broken at the very spot where one would have to look for the 
generic criterion of PjVwy/;, (hat is the peculiar pleinotomid sinus at the margin of 
the outer lijs- 

The nimibcr of nodular tuberolc.s is eight to each whorl, the same as in Vicarya 
Vtineuili, but they .socin more distant from the .suture and more rounded (perhaps 
ns a rcf-ult of weathering); after attenlivel}' examining the spire, we have failed to 
di'cover any indication of a sinuous lino of growth, or of the band formed by the soar 
of the'sinus, which is well indicated in the figure.'s of d’.Viehiac and Ilaiinc’a monograph: 
it is only on the base that one can guess the existence of a few oblifjne and curvilinear 
strlntioiis of growth in front of the row of tuborcloa. There is no indication, either, 
of th** granular eord occupying the .same position in d’Archi.ic’s type. Lastly, on 
the ventral face on the hod.v-whorl, the shell is mi.ssing at the very spot where the 
figure of F. rmirtfiYt indicates a greatly developed colnmcllar and parietal callosity 
extending a.s far ns the penultimate whorl ; tlie exisleneo'of this fcntuie, consequenUv, 
must remain doubtful. 

Under the circumstances, we arc compelled to postpone any final decision regard- 
ing this interesting fos.sil which has about the same dimensions as F. Vcrticuilt, but a 
more conical shape and more oval Imsc, so that, if it should belong to tlie same genus 
it niust at least represent an entirely distinct species. 

Family ; TUJtR1TELLJD/n Gray. 

Genus : Tunnim.nA. Lamarck, 1700. 

TpimiTniiLA nAnAKN.sjs, Cossmann, PI. V, figs. 20, 21. 

! ISSO, TurnWra imlot.. (t* Archiae, lUilwn itts pmrin h Gfiihgir, Vol, llf.'p. 2S0, 

' 1 ISfi."!, Turriltltis nginis, d’Anliiao nnil HKimp, Wf, j* 3l)!i, Hgf. W-Ut (non T. affntt, .^fnlfcr 

1831, I*flr. Aach A’rrWf, 11, p. 31, 1’l. IV. hp. 1 1.) 

J inoi. JTiimWfa taJnfioM. C'<««uinn. geiwoir. rnWnr., Vol. Ill, p. 107 (Reel, NomoncL) 

Descrip/ibn.— Large, slender, regular; spire elongated, regularly conical; angle of 
the Spiro, about 10"; whorls tall, tbeir height nearly the same as their breadth, separated 
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b}' inconspicuous sutures; the oinameritation consists, nnteiioily, of a tbiclc, sub- 
csiiuate lidgo. const tuted by the juxtaposition of two or more '’ords tbloker ilian tlie 
gmnubii fine tli'eads that cover the romaining portion of the whorls, the intervals 
between which are occupied bj' two or three much finer threads, nhile the whole sur- 
face is delicatclj' latticed with plications of growth which are vciy sinuous posteriorly. 

Dimensions. 


Hr filit of fusiTvd fntsinriil min 

Dnimter 1C „ 


Occiiircncp. — ^Uppemiont Ranikot, Jliirak (Fedden 

Co7npan6on irtfh other special. — ^This species closely resembles the form figured by 
d’Archiao and H.aime under the name of T. affin's (a name preoccupied in the nomen- 
clature by .1 cretaceous fossil described by iluller in IS.*)!). According to tlieir 
account, this is however an oligocenc sjM!cic.s, as it is stated to be associated with 
Kumjiiuhlatfjaian'^cnsi'i, iiui m Fcdden’.s li«t, it is mentioned u.s cliat«cteri.«ing the 
oligocenc “ Xari group ”( il/cHi. <7. iS'. XVH. p. 20G). If the figures in d’Arehhc 
and If aiine’s monograph are accur.rtc. the specimens which they represent differ to 
some extent from the Ranikot form: the funicula constituting the anterior stUninl 
swelling arc shown as being much more rounded; the other thrcnd.s arc shown as 
more coarsely une(]unl ; the Ilexuous striie of growth arc missing, and the spiral angle 
is more open. Nevertheless, the Ranrkot and Nnri forms, if not identical, arc closelj’ 
rehrted to one another ; but instead of comparing our specimens, as d’Archiae and 
Haiine did theirs, with T. DcsJiaycsi, d’Arch.. which 1ms five regular threads nnd the 
sutures excavated instead of bulging, wc think thej’ tMn far more suitably be compared 
with T, cannifoKt Rcdi., whichossontiallyelmracterises the Lutetian of Woitern Euiojie ; 
only the latter, iiiitead of a bifid sutural bulge, has a single thnrp keel, which gives the 
whoils a different aspect; moreover, the other tluends of the RnuLl.(>t fossil me pei- 
haps more equal in size and more legularlv spaced than the somewhat intermixed one., 
of T. caiinifcnt. Our specimens do nor show the Imsc of the body -whorl. DWrtliint 
and JJnime state that the ha&c of their specimen.s is (Inf and grooved. Should thi« 
he the c,isc also with the closely related Ranikot form, it would constitute anothci 
difference from T, coriiiifna whoso Iw^u is slightly eonvex and beais, a few ecncenlrre 
threads. 

The nodular limestone of the neighbourhood of Cairo, whose age is probably 
Lutetian, contains a fossil which one of us has provisionally rclcncd to T. earimjna 
(Cossrnarm. 1901. Add. fawic iwmm. Eppp/**. p, 11, PL II, figs 5. (5. of sireci.d issue) ; 
it differs from the Ranikot form by its rion-bifid, though scarcclj- keeled bulge, and bv 
the sub-imbricate declivous shoulder intervening between this bulge and the suture, 
while the more rounded swelling of the Ranikot form abuts directly on the suture. 

TcBnrTi:LL.\ rxFR,VRiMAT&, sp. nov., PI. M. figs. 6, 7. 

Deheripivm. — Large, slcndci, narrow, regular, alnrost cylindiical : sirirc Isng. 
reiiularly subulate, whorls numerous, tall, their height equal to about nine-tenths of 
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their width, iuflfited towards Ihoir anterior third, postc'riorly excavated, separated by 
deep canaliciilated sutures; tlicir surface appears to have been ornamented with 
numeioiis, irregularly distiibutcd, obsolete threads, and by a thick ridge, constituted 
by the union of several threads surrounding the posterior snture. 

Dimensions. 

Height of a fnigiiitiit eomMingof four tihorl> ..... 00 mm. 

DamUii 10 ,, 

Occurrence . — Said to be from Zimmiwari ravine. Probably zone 2 of the Upper 
Ranikot (purchased by Fcddcn, 

Comparison with other species . — ^Although this species is represented by a solitary 
fragment consisting of only four whorls and unfortunately rather weathered, it is readily 
dlstingnislinblc from 2'. halaensis, not only on account of its almost cylindrical 
outline which indicates a very long spire, but especially because the prominent revolv- 
ing ridge occupies the posterior margin of the whorls instead of the anterior one, which 
gives t ho shell quite a different appearance, iirespective of the outline of the whorls 
which is somewhat swollen anteriorly and po.steriorlj' o.vcavnted, instead of being uni- 
fonniy loctilinear as in ?'• halaensis. Some twees of spiral ornaments subsist upon the 
better ]Ucson-ed parts of the surface, but the strife of growtli arc invisible. 

T. infrarimafa Fomowimt recalls hyhrida. Desh., from the Stiessoninn of the 
Paris noiglibouihood, in which the suture is also encircled by a rounded ridge ; but 
the Siiessonian species also exhibits, behind the snture, a bioad furrow divided by a 
spiral thread, no trace of which can be .seen on the Indian one; moreover, the rcvolv- 
ing threads of the latter weio pro b,ably loss regular than rhosc of T. hyhrida. 

Tuimi'm.i. \ .ixocuvra, J. <lc v, .Sonorby, PI. VJ. figs. .1-5, 

IrtlO. J.Uo Tian'. OirA. .S,w., Xojirf., (2), Vol V, I’l. (ig.7. 

1S'V2. J’OrlieiiVt Pr<i Voh Ul» 30t Xo iCI. 

IsriT P Aioliiic niul IlftiintN /of rj/ , p. 2<H, Pi VXVII, ^, !>, {/igii 0, 7) 

Desefiption . — Size moderate, Slmpc rather ‘narrow, slender, spire elongated, regu- 
larly conical ; spire whorls nuinotouB, angular, separated by deep sutures, which are 
even chnnuclled on the initial whorls ; they arc oriiaineiitcd anteriorly with a largo 
subgnrnulnr keel and an obsolete thread on the anterior declivity in front of the angle 
constituted by this prominent keel ; the posterior slojie. cxcns’ntcd behind the keel, 
heurs tlvo or six thin, granular threads, disposed with little regularity ; two of them, 
silualod on the convexity of the jjosterior region, are usually more prominent than the 
others, Rody-whorl with an additional peripheral thread. Aperture subquadran- 
guliir. 


Itcialit 
Bmairti r 


Probable dimensions. 


GO Him. 
lo .. 
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MOLLUSCA or THE BANIKOT SEBIES. 


Occutrenci. — Upper Banikot, lowermost beds (zone 1) east of Knndaira, Vera 
plain east (Feddcn, -jm “) ; zone 2. amongst gj'pseous shales, throe miles east of the old 
coal-pit near Leilan (Fedden, %n~^) ; uppermost beds (zone 4), Jhitalc (Vrcdcnbnrg, 
); left bank of Indus opposite Jhirak (Vredenburg, Va')- This species has a very 
extensive vertical range, and oecurs nbundanti}' also in the Xnii and Gilj of Sind. 
J. do C. Sowerby’s typo was collected by Grant in the G/ij beds of ICncldi. 

Cornfarison with other species. —This species is very variable : it is not surprising 
therefore that in our specimens the spiral angle should seem narrower than is shown 
in d’Archiac and Haime’s figures. Nevertheless, it is not so variable as has been 
supposed by the authors of the “ Description ”, who, according to our opinion, have 
erroneously united J.dcC. Sowerby’a typical T. with his T. The 

latter lacks the anterior keel which is replaced by two smooth thread**. Jlorcovct, the 
outline of T. mgulala is mote mesnliiform. 

T. figolina, Carez, from the nuramulitic of the Pyrenees, has a much sharper 
keel than the Indian species, and its whorls arc flat. T. al'ieiana, d’Orb., from the same 
region, is also not unlike T. angulata, but its keel is less prominent, and the threads 
decorating the remainder of its surface arc more regular. 


TunuiTEua IIotiitsDi, sp. nov., PI. V, figs, 17-10, 

Description. — ^Large, narrow, slender; spire long, sub-cylindrical, the spire angle 
-ofvcn'fcw degrees; whorls convex, tall, their height equal to two-thirds of their 
width, separated by deep sutures behind which is a "mall sub-angidar thread: the 
whorls arc ornamented with ihicc thin equidistant, pioniinent keels, sometimes sub- 
granular, separated by concave intervals, with sinuous striations of growth. 


Dimensions, 


ilpight of Inignt frnenical SO mm. 

Ditraetcr of the Famo , • , IS,. 


Ocettrrenee. — ^Lowest beds of Uppjr Banikot, north of Leilan coal-pit (Feddcn, 
"ua'); two miles cast of Kandaira (Fedden, "J,''). Zone 2 : gj-pscous shales, three 
miles cast of Leilan coal-pit (Fedden, Zone 4 : Jliirak (Fedden, ‘ijfr; Vreden- 

burg, i<r,"u5 )• 

Comparison with other species. — Although this shell appears to bo common, it does 
not occur amongst the material examined by d’Archiac and Ilaime, whose memoir only 
includes many-kcolcd species, such as T. Deshayesi, T. Renevieri, or wdth a prominent 
ridge, like T. halaensis. Outside of India, we are not acquainted with any eocene species 
exhibiting the same shape together with the same ornament'if'on : the forms already 
described, cither in Egypt or in the Pjwenoes, when they bear three Ireels, have convex 
whorls, or, if the whorls are flat, they are imbricated, and the keels arc unequal. 



GASTROPODA. 


61 


Ttoretella DiASTRoPHA, sp. nov., PI. VI, figs. 16, 17. 

Bescrijition. — Rather large, narrow, slender, cylindroid ; spire long, regular, with 
• spire angle not c.vcecding 4° or 6°; spire whorls convex, tall, their height being equal to 
three quarters o£ their width, separated by shallow sutures bordered by a small thread, 
-ornamented with four sub-granular, thin, projecting keels, of which the two middle 
ones are closer together than the two outer ones which are separated from the suture 
by concave intervals. Last whorl relatively low, with a fifth keel round the periphery 
of the base, which is declivous and smooth. Aperture subquadrangular ; outer lip 
sinuous, excavated in the middle ; columella concave, smooth, with a somewhat callous 
margin. 

Dimensions. 

Probable licight GO mm. 

Biamotcr « « « 15 „ 

Occurrence . — ^Lowest beds of Upper Ranikot, hill section cast of Kandaira, Vera 
plain east (Fedden, 

Comparison with other species. — T. diaslropha cannot be regarded as a variety of 
T. Hollandi, because it carries one more spiral keel, and because its whorls, which 
appear convex in the middle, in consequence of the projection of the four keels, are 
distinctly excavated in the sutural region, the shell assuming, therefore, something of 
the appearance of a twisted column, on account of which we have given it the specific 
name of diasiropha. This species is quite baculifoim, with a spire angle even smaller 
than that of T. Hollandi. Consequently, amongst the eocene species of various coun- 
tries, we do nob know of any that can be compared with it. 


Genus : Mesalia, Grey, 1840. 

Mesalia Mecqueneih, sp. nov., PI. V, figs. 22. 23. 

Description. — Size moderate ; shape depressed, short, conical; spire elongated, 
almost conical, becoming slightly conoidal in the full-grown shell, consisting of eight or 
nine slightly convex whorls, whose height is cqrnil to half their width, separated by 
deep, channelled sutures which are encircled by an excavated band; the whorls are 
ornamented with three thick equal and equidistant keels, and with a small thread 
encircling the suture; in the intervals between these keels, and upon the sutural band, 
there are delicate, very sinuous striations of growth. Body-whorl large, including a 
little less than half the total height, excavated at its base which carries six concentric 
threads which become more crowded towards the neck. Aperture wide, rounded : 
-columella excavated, smooth ; outer lip very sinuous. 

Dimensions. 


Height . 35 mm. 

Diameter . . 1C ;, 
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MOLLUSCA OF THE KANIKOT SERIES. 


Occ!H;cncc.— Hppoi Rnnikot. Lower part of zone 2; g)*pssoi» shales, three 
miles ca‘'t of Leilan. roal-pit (Feddon, J.,. s ). Zone 3 : Jliirali (Feddcii, 'i.i ^ ). Zone •! 
hilly ground north b\ east of Fetiani, north-west of Kolii, below Ihcbig swipof 
white limestones (Fcddcn, ; Jliimk (Fodden, Vredenburg.-'l 

Comjmn'tim with other jp'-cirs.— This sliell is cvidcnll}'^ iclntcd to M, tasciata 
Lamh.. of the Paris basin (middle and upper eocene) ; nevertheless, it is much less 
elongated, less pointed at the .ipex, more conoidnl towards the base when full grown; 
the keels me more regular, and the htn.itions of growth more conspicuous. M. L'lcanli 
Cobsm., from the eocene of Dime in Egypt is less depressed and carries a fourth 
sutural thread. Lastly, M. ohnittt Loenrd. from Tunisia, dilTcrs from M, Mmjuoinni 
both m shape and ornamentation. 


Family; MCLAyilD.E (Luinrclci Gray 
Genus; Pi.r.cnnccu\, Rnfmesque, 181 P. 

Pleohocfi’. \ v.\iii VK& bp. nov.. PI, II, figs. 3-."). 

Description. — Si/,e moderate ; shape narrow, elongated , spire turriniLited. conical, 
acuminate at the npc\, varpng nccoiding to the age of the shell, consisting of 
numerous whorls who>e height equals half theirwidlh, separated by snpaifieial .Mitures, 
oneiiclcd by a small bended thread : the oin.'imentation, which it variable, comm'-nces. 
on the first whotls. with latlicr crowded, small, straight ribs, amemg-t which are som*' 
broader v-itices. irrtorrupted posteriorly by an exravatid band winch extends up to 
the sutural thread, and occupies fir.sl one quarter, and, later on, otr<‘.third of the 
width of each whorl; at a further stage, the ribs grow wider apart, and their anterior 
extremity cuds in a spiny projietion, while three or four very obsolete thre.sdb are 
developed on the posterior b,irrd; lastly on the krtesl whorls, the ribs ditappear, and 
nothing renrarns but the spines o(oupyjng appro.x'inuitoly the middle of the wlioils. and 
united by a feebly projecting keel The apcrtrrre dot^ not appear to have been pro- 
vided with a canal. 


Dimcnsmi': 


Prolnble hciplit . f.\ n,,,, 

Dinincttr Hi 

Oaninmo'. — Upper Ranikot, lower foshtlrferons band in zone 2 , three miles cast 
of the old coal-pit near Leilan (Fodden, 

Compurison with other spiaes. — It is on account of the similarity of the ornamenta- 
tion of this fossil with that of CcrUlnnm iptnosum, Desh., that we have referred it to the 
genus Plemocera: polymoiphusm of the spire is a clrnracfcrislio feature of tlicJHelaniidie 
80 that our attribution may bo accepted as correet, in spite of the ven- frag- 
mentary condition of tUc,specimens. The Indian Bpccies differs, however, from that 
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of the Cuisinn of the Paris noighhourlioocl, owing to its less conical, more elongated 
and more acicular shape, and its moic spinoso body-whorl, which owing to the median 
position of its spines, differs so thoroughly from the preceding ones, that its fragments 
might be taken for those of a different species. 


■Family : SOLAJtlWM Chenu. 

Genua ; SonAKiUM, Lamarck, 3 799. 

Solarium VRBnBjmuRGi, sp. nov., PI. VII, figs. 34-3G. 

Descn'ptioyq Small, discoidal : spire projecting, oonoidal, consisting of four 
slightly convex wliorls, separated by sutures encircled by an excavated band ; th'* 
whorls are ornamented with numerous granular cords, often bifid, mingled with finer 
threads. Body-whorl very large, constituting nearly the whole shell, separated from 
the base by a sharp granular keel ; base ornamented with granular unequal threads, 
which become broader towards the centre ; umbilical funnel wide open, limited by a 
erenulatcd keel, showing all the spire whorls. Ai>erturc trapezoidal. 

Dimensions. 

Ilnght a mm. 

Ulnmrk'r 13 ,, 

Occurrence, — Uppermost Eauikot, Jhirak (Vredenburg,) 

Oompaj ison with other spsaies . — In their monograph on the Indian Nuramiilitic, 
d’Arebiao and Ilaime have described two species of Solarium: one of lliem, S. afjiiie, 
J. dc 0. Sow., a Giij fossil, is distinguished from the Ranikot species by its narrower 
umbilicus surrounded by a oronulated ribbon instead of a keel, and by the orna- 
mentation of its spire consisting of only a few distant grooves; the whorls of 
S. Vredenburffi arc slightl)’’ convex, while *S. ajjfnc has them flat. The second species, 
S, euomphalides d’Arch. and Hnime, 1ms rounded whorls forming steps ; it has no 
peiiplicral keel, and belongs pocUaps to another genus. S. FmZenbur</t rather 
reaembles S. canalicuhtum, Larnk,, from the Lutetian of the Paris neighbourliood ; it is 
distinguished, however, by its moic numerous basal threads, its more crowded crciiu- 
hitions round the umbilicus, its less caniliculated sutures encircled by a broally 
excavated band, while the romaiuder of their sui’kiuc is more convex. 

Family: PYRAMWBLLJV.^i Gray. 

Genus P.vnvpHOSTOSLi, Bayan, 1873. 

Paryphostoma aoNVExn7.sqoi.uM, .sp. noy., PI. Vf , figs. 11, 12. 

f Desciiption. — tSnuill, na now, elongated; protooOnch constituting a small om. 
bryonic luiob, smooth and obtuse ; spire olon^ited, .slightly oonoidal, cousistiiig of 
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eight convex whorls, whose height is equal to half their width, separated by deeply 
overlapping sutures, ornamented with six grooves deeply engraved into the shell, the 
intervals between them and the sutures constituting seven unequal ribbons whose 
TOdth increases towards the posterior suture. Body-whorl short, including less than 
half the total height, rounded at its base which is ornamented like the remainder of 
the surface. ‘Aperture wide, pyriform, obliquelj' situated, anteriorly produced and 
rounded, posteriorly angular, circumscribed by a broad swelling; outer lip oblique, 
externally bordered by a flattened sulcate margin, v\ith a slight depression at the 
posterior angle ; columella smooth, not excavated ; columellar margin callous, well 
detaehed from the base. 


Dimensions. 

Height 8 0 mm. 

Dmmcicr . • • « . • • • • < - . .25.> 

Occurrence. — Upper Ranikot, lower fossilifcrous band in zone 2, three miles east 
of the old coal-pit near Leilan(Fedden. 

Conifarison with other species. — ^D’Archiac and Haimo have figured in their 
monogriiph, a fragment from the Punjab which they refer to P. marginatum Lam. 
(PI. XXV, fig, 2.) but which is readily distinguished from our new species by its flat 
whorls and more conical shape. If that figure is correct, which is not quite certain, 
it indicates the presence in India of another species of Paiyphostoma. P, convexius- 
culum differs from P. mintis Desh. of the Paris eocene, by its narrower shape, its 
convex whorls, the number of its spiral ribbons, and the shallower notch at the 
posterior angle of its aperture ; lastly, the swelling round the outer lip seems narrower 
and less promiment. 


Pautphostoma? MESALiA-JORME sp. nov., PI, V, figs. 26, 27. 

Beset iplioTt. — Small, narrow, elongated; spire turriculated, approximately conical, 
consisting of about eight feebly convex whorls, separated by very deep sub-canalicu- 
latcd sutures ; the ornamentation consists of six concentric threads, regularly increas- 
ing in size towards the posterior margin ; the last one, next the suture, is bifid .md 
separated from the others by a broad excavated furrow. Body-whorl large, including 
two-fifths of the total height, with a roimdcd base upon which the threads persist, 
becoming more crowded towards the extremity, and with a thin intercalary thread 
in their intervals. 


Dimensions, 

Height JBmm 

Dinmetcr 0,, 

Occurrence. — Upper Ranikot, lower fossilifcrous band in zone 2, three miles east of 
the old coal-pit near Leilan (Fcdden, ,-^^1. 



GASTROPODA. 


0 .> 


Hemarks . — There is some doubt sis to the generic position of this shell ; it is quite 
distinct from the one already noticed, ligmed by d’Aiohiac and Haime as Part/phos- 
toma marginatMm Lam. : its whorls arc rather convex and ornamented with 
inequidistant cords separated by grooves, and not overlapping like tin* ribbons of a 
Porypliostoma ; morco''er, there is no indication of the thickened margin of outer lip, 
and the general appearance of the shell rather recalls that of a Mesalia. We would 
have referred it to the latter genus, were it not for the complete absence of any 
sinuosity of the strias of growth visible on the largest of the two specimens, where they 
seem slightly oblique and feebly convex. Consequently, the generic classification can- 
not be absolutely certain, so long as the aperture remains unknown. At any rate it is 
specifionll}' distinct from P. coiivexiusculum whose almost perfect aperture leaves no 
doubt as to its correct generic attribution. 


Family IIIPPONTCID^ 

Gkxus : Hippoxyx, Defrance, 181£). 

Hippokyx AnoHiAor, sp. nov., PI. VII, figs. 21, 22. 

Descriplion.—Sizo moderate, shape flattened, oibioular, discoidal; apex small, 
very cxccntric, with a minute projecting coiled nucleus; surface ornamented 
with concentric lamella; of growth, somewhat irregular, crossed by very crowded, thin, 
regular, radiating ribs. 


Dimensions. 

DLimctor. 27 mm. 

Occurrenee. — ^Upper Ranikot, upper fossilifcrous band in zone 2, three miles east 
of the old coal-pit near Leilan, Band Vera plain oast fFeddon, Only one 

specimen. 

Comparison with other species. — This interesting shell is distinctly related to 
H. Heberti, Deshayes, from the bartonian of the Paris basin ; it is distinguished by its 
more delicate and more equal ribs, and its more marginal summit, with more coiled 
nucleus. //. cormttus, Desh. from the Lutetian, is more conical than II. Arcimei and 
still more delicately ornamented. The Indian shell docs not seem to be referable to 
the genus Capulns, though we have not been able to verify whether the ombryonio 
shell is ornamented, nor have wo boon able to see the muscular impression : the shell 
above described is fixed upon a sort of support externally convex, winch has exactly 
the same outline as the shell, and a smooth external surface ; it perhaps actually 
represents the calcareous support secreted by the animal. 
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Family : NARICID/E. 

Genus : Rarica, Becluz, 1839. 

(= Vanieoro, Quoy and Gaimard, 1832.) 

Nabioa SDBSpa$MOA ap. nov., PI. VII, figs. 18, 19, 

Zleso tp<ion.— Small, short, globular; spire short, conoidal, consisting of six to 
eight low, convex whorls, separated by deeply channelled sutures, ornamented with 
numerous deep grooves, distributed with much regularity, more crowded towards the 
margins than in the middle of the whorls. Body-whorl very largo, sub-spherical, 
constituting almost the whole shell, with rounded base ornamented like the remainder 
of the shell, and perforated by a shallow umbilicus, which was incompletely covered 
by the columellar margin. Aperture wide, scmi-circular; columella excavated, 
smooth. 


Dimtftmoiif. 

Height . « . , 13 mm 

Diameter « . . • . . 12 ,• 

Occurrence . — ^Uppermost Eanikot, Jhirok (Vredenburg, 

Comparison wHJi other speefas.— Although the apex is damaged, one can still 
icoognise that the spire must have been lower than that of N. alia, Cossmann, from 
the Bartonian of the Paris neighbourhood; moreover, its grooves are much less 
crowded than in the European species, and it grows to a much larger size. The 
Lutetian species N. Bomicti, Cossmann, is not closely related for it has its spire even 
taller than lH. alia, more convc.v, and a widely open umbilicus. 


Family : NATICID^ Forbos. 

Genus: N.\Tiav, Adamson, 1767. 

Section ; ydTiciKj, Gray, 1840. 

Natioa (Natioin.\) Hollaa'di, sp. nov. PI. ■\TI, figs. 16, 17. 

Description,— SmaM, short; spire scarcely projecting, conoidal, consisting of four 
very narrow, convex whorls, separated hy deeply channelled sutures. Body-whorl 
very large constitirting almost the entire shell, witli very convex base perforated by 
a broadly open umbilical funnel. Aperture broad, semicircular, anteriorly rounded, 
posteriorly canaliculated. Colymclla almost rectilinear; columellar margin callous, 
closely fitting to the base, notched oppeeite the umbilicus which shou's no trace of a 
funiculum. 
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Dimensions. 

HcigUl 10 ram 

DininPtor 8 „ 

Ocoumncc.— Lowermost beds of Upper Rnnikot, undersoarp of Jakbmari peak, 
Laki range (Noetling, ^). 

Cotnparison with other species.— T^itoxAyNatica ofd’Archiac andHaime’s Memoir, 
that bears any resemblance to the present one (PI. XXV, fig. 12), has been errone- 
ously referred by them to N. epiglottina, Lamk., which bears no lescmblanoc to our 
speoics which is a Naticina without umbilical funicnlum. It is narrower, and has a 
shorter spire than the specimen figured by d’Archiac and Haime. Amongst the 
species of the Paris basin, it may be compared with the Lutetian N. pilula, Desh., 
which is wider and has the outer lip more incised beliind the umbilicus. N. t'^nuicula, 
Desh. (lower and middle eocene) has a taller spire. 


Natioa (Xatioika) ami>uij:,inifobs!is, sp. nov., PI. VII, figs. 6, 7. 

Description. — Size moderate ; shape rather elongated although sub-globular ; spire 
tall, conoidal, with convex, very narrow whorls, whose height is less than a quarter 
of their width, separated by deep, though linear sutures. Body-whorl very large, 
globose, corrstitirting nearly the whole shell, with rotmded base perforated by an 
inconspicuous umbilical fissure. Aperture wide, semilunar, obliquely inclined, anteri- 
orly rounded, posteriorly canaliculatcd ; columella smooth, slightly sinuous ; columellar 
margin very callous, broadly spreading over the base, from which it becomes detached 
so as to cover the umbilical fissure, in which there is no trace of a furriculum. 


Dimensions. 


Height 2f> ram. 

Diameter 18 „ 

Occurrence,. — ^Lowermost beds of the Upper Rnnikot, two miles east of Kandaira, 
Vera plain cost (Feddcn, 

Comparison with other species. — ^By its urrusual shape and the absence of a basal 
rim, and specially by the shape of its aperture, not anteriorly expanded, this shell is 
related to the genus Nafica rather than to Ampullina ; and as it does not possess any 
funioulum extruding from the umbilicus, which is nearly closed, it should be referred 
to the sub-genus Naticina. D’Arohiao and Haime have not described any shell 
resembling this species. Amongst the speoics of the Paris basin, there is scarcely any 
Natica with such a tall spire ; N. iurhinata, Desh. (Lutetian), has a more conical spire, 
and wider open umbihous. N. exerla, Desh (Lutdfciqn), has a taller, more pointed 
spite, and is at once distinguished by its large umhilicarfiVniculum. 
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Genus; Mamillv, Schumacher, 1817. 

MA>nLr,.\ ? BOLLOiDEs, sp. nov., PI. VI. fig. 20. 

Desaiptwn . — Size moderate, shape ovoidal, spire very short, scarcely raised above 
the surface of the body-whorl, consisting of four vciy narrow, feebly convex whorls, 
separated by deep, channelled sutures; the striations of growth on the body-whorl 
are but slightly oblique. 

Dimenniont. 

ITctght . • . . . inni 

Difttnctcr • • 2J ,* 

Ot’citnence , — Upper Ranikot, upper beds of zone, 3, north of Lcilan coal-pit 
(Fcddcn, " 

Rcmarli. — The determination ol this fragment is very ambiguous, ns the aperture 
is missing, and it i*- not possible to verify whether the base possesses the subenrinate 
umbilicus that charactoiises Mamitta mamma. Lea. 

The striations of growth arc neither oblique like those of a true Nahca nor 
sinuous like those of an AmpuUina. It is to be hoped that the discovery of better 
material will fix the generic attribution of this shell which possibly belongs to quite a 
different group. 


Genuo : Cepativ, Gra)’, 1840. 

CEp.mv? OBLiQUisrarA, sp. nov., PI. VII, figs. 13-15. 

Descriptimi. — Si/e moderate, shape globose; spire short, conoidul, consisting of 
six very narrow, convex whorls, separated by deeply channelled sutures encircled by 
a more or less distinct shouldered band. Body-whorl very large, constituting almost 
the entire shell, rounded or torosc, ornamented with imbricated, very oblique stria- 
tions of growth; base convex, carrying in rts centre an enormous callosity which 
prob.rbly extended over the whole umbilical region, but which is accidentally decorti- 
cated on one of the figitrcd cotj-pcs. Aperture broad, fccmi-elliplical, with a feeble 
panotal furrow ; cohrmella swollen in the middle; collumcllnr margin constituting a 
tliiok swollen callosity, which probably covered entirely the umbilical region. 

Dimensions. 

Height • . 

Diamcier 

Occurrence.— Uppermost Rairikot, Jhiruk (Fcddcn, 1*?). 

Remarlis.'— The attribution of tin's fossil to the genus Cepatia is not quite certain. 
■On one of the two oof^-pes, the base could not he developed from the matrix; On 
the other one the columellar callosity seems to have been decorticated or corroded 


31 mm. 
20 ., 
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in such « way as to expose the umbilical cavity tliraugh a notch whose outline can- 
not be interpreted as normal. Even supposing that the base really does exlubit the 
characteristic disposition of a Cepatia, it is to be noticed tliat the spire has its whorls 
separated by deeply impressed sutures, and docs not recall the conoidal shape and 
confluent whorls of 0. cepacaa Lamk. ; moreover, the oblique striro of growth do not 
bear much resemblahce to the normally disposed ones of tlie European species, whose 
outer lip is practically vertical. The generic determination is therefore onlj' provi- 
sional. The shell cannot be referred to the genus Cernina whose general outline is 
different, and whose spire is not striated. D’Archiac and Haime’s Memoir docs not 
contain any figure resembling C. oUiqimiria the fossil which they have named 
N. cepaocea is much more depressed, and is only an internal cast. 


Genus ; Sigahetus. Lamarck, 1799. 

f 

SiGARETUS OCIIErOPHORTiS, sp. nov., PI. \GI, figs. 24, 26. 

Descriplton. — Small, globose, axpanded ; spire short, conoidal, terminated by a 
smooth flattened protoconch ; it consists of three tall, verv convex whorls, whose 
height is equal to half their width, separated by deeply channelled sutures, ornamon- 
ted with pionounocd regular grooves, the intervals between whioh are double their 
width. Body-whorl txrrbinato, very large, constituting nearly the whole shell, with a 
base tliat seems umbilicate, and upon which the ornamentation persists up to the 
centre. Aperture wide, oval, exceeding two-thirds of the total height. Outci lip 
greatly inclined. 


Dimensions. 


Height « . , . . .... 

. ] ] niuK 

Hjadictcr .......... 

OoCTirrencs.— Uppermost Ranikot, Jhirnk (Vredenburg). 

10 ., 


ComparuioH with oilier species , — This species is more globose and less expanded 
than <S. datJiratus Gmelin (middle and upper eocene), of the Paris region, and its 
sutmes aic more deeply channelled ; there are probably further distinctions in that 
pait of the shell wHoh wo have been unable to study oiving to its being half embed- 
ded within the matrix. It does not seem to be related to the lower eocene JSunatioina 
GovJdi, Rcoluz, which is more oval, with a much more prominent spire, and a very 
different ornamentation, so far as can be judged from the figure published by Becluz.* 


Genus : Asipullina, Lamarck, 1821. 

Aotullina auiiACo.spira, sp. nov., PI. AGI. figs. 3, 4. 

Description . — Size moderate ; shape rather depressed; (qiirc elongated, eonoidal, 
conristing of six feebly convex whorls, whose height scarcely equals half their width* 
separated by very deeply channelled sutures, so that each whorl rather overlaps the 

> iTouni. dc Conoli., 18C1, Vol. H, p. ISi, PI. VI, Ilgs .S, 6. 
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preceding one. Body-wliorl very largo, feebly convex posteriorly, rounded at its base, 
vritb an almost closed up umbilicnl fissure out of whirli is extruded a narrow callous 
“limb ” (the spiral ridge that penetnates tbe uinbilieus and is clinmetcristic of (be 
genus Ampullina) bordered externally by a Iccel. Aperture wide, oval, oblique, 
bro.idh* clinnnelled posteriorly ; columella smootli, regularly excavated ; colmnellnr 
margin broad, callous, almost completely covering the umbilical fissure, and s.pre.sdina 
anteriorly over the basal limb. 

Dhneusions. 


Probtl>)ri HrifTht ^0 inm, 

Dminotir 00 », 


Occimcncp , — ^Upper Baniknt. Lower part of rone 2 : among.si cvpt-cons shales, 
three miles east of the old eonl-pit near l,eilnn (Fodden Zone 3: brouu 

limestone.s of the hills east of Lcilnn inal-pit on the nmd to Ilnerjuir (Fedden. 

Zone 4 : Jbirak (Fedden. ; Vredonbnrg, ’j;,). 

J?r«inr7.w.— The .spire of this species is aimil.nr to that of an Atiipulloip'ra ; but 
the presence of a basal limb adjacent to the cohimolln fixes its position uitliin the 
genus AwpuUina, though usually, the sutim' is not so deeply cliaunelled nmoug>>t (he 
species of the latter genus, the whorls being merely abonldered in front of tbo suture 
in such a manner as to give the spire a stepped nppc.iranre. The specimens of 
A. aulaenspira arc not in the condition of easts, and the floor of the sutural channels is 
easily observable, which would not be the case if these grooves resulted from the 
absonec of the test. Ind’Arcliiac and Haime’s uoilc, the only sliell resembling this 
species is an internal cast which the}* have referred to Katicn loiuit^pira Lcyin. (FI. 
XXV. fig. 24) ; but it is much more rounded, with the body-whorl ]e«s cotHprcs>t»d 
Intcr.illy, the apertme lower ; moreover, one cannot ascertain the genus, the specimen 
being merely an infcmul c.ast, ns it is evsentini to know the extcnial characters of tlie 
base in order to identify the Natieidaj, 


A>n’Ui.ux.a e/. .< 5 iG,\p.EnxA, Lam., FI. ni. fics. 44, 45, 

Xxittc^ ^iijnrfhnn 1 d’Anhinr nnil for. ci/, ji 2KI, TL ficH. in. Hi** 

The specimen wliioh wc have figured corresponds fairly well with the figure in 
d’Archiac .and ITaimeV work ; it is not mueh better preserved, and can onlv be some- 
wlint doubtfully compared with (he middle and upper eocene Parisian species uhieh 
it resembles owing to its auriform, expanded aperture, its verj- short, feebly project- 
ing spire, and the probable absence of an umbilicus, which seems to L.ivc been 
covered by a basal limb. 


Dimensiom-. 


Jitfiiii 

Oinmpler .... 

Occwrrcflcc,— Uppermost Eanikofc, 

q,g2fl t 


mm. 
Jl2 „ 


on the ro.sd soutb-west of Jliirak (Fedden, 
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Section : OEOiarzvu, Gossmann, 1888. 

Ampullina (Crommitoi) pbrvicina, sp. nov., PI. VII, figs. 9-12. 

Description , — Size moderate, shape globose, spherical ; spire pointed, slightly 
extraconical. consisting of seven convex, low whorls, whose height is equal to about 
one quarter of their width, separated by deeply channelled sutures ; the whorls show 
traces of a few spiral strias. Body-whorl very large, globose, with rounded base feebly 
perforated in the centre. Aperture broad, semilunar, canalionlatcd posteriorly, and 
somewhat produced anteriorly ; columella swollen in the middle ; columellar margin 
broad, constituting a strong callosity anteriorly keeled, partly covering the umbilicus 
and reflected in front of it. 


Dimenstons. 


Height ........... 32 mm. 

Diameter • * • 23 ,, 

Occurrenci’, — ^Uppermost Eanilcot, Jhirak (Vredenburg, 

Compaiison mtli other species. — This species unquestionably bears a close relation 
to the lutetian A. WiMemeti Desh., type of tlie sub-genus Oronimium Cossm. ; it is 
distinguished, nevertheless by its shorter and apioally less pointed spire, by the 
absence of a sutural shoulder, and by its thicker columellar callosity. The lower 
eocene A. lignitarum, Desh., which belongs to the same group is distinguished from 
the Indian species by its wider umbilicus and more elongated spire; the latter 
character also distinguishes A. pervirina from the Bartonian species A. pondeiosa 
Desh. All these species arc evidently very closely related, and it requires careful 
attention to distinguish them; this has suggested the name selected for the shove 
described species. 


.Ampullina (Crommium) sindienpis, sp. nov., PI. Vn, figs. 1-2. 

Descriplion.—Size moderate, shape globular; spire elongated, regularly conical, 
consisting of seven or eight very convex, very narrow whorls, whose height is less 
than a third of their width, separated by deep sutures, entirely without ornament. 
Body-whorl very largo, globose, including two-thirds of the total height, with rounded 
base. Aperture wide, semi-circular, rormded and narrowly produced anteriorly, post- 
eriorly canaliculatcd ; columella straight; columellar margin callous, detached from 
the base, incompletely covering the umbilical fissure. 


50 mm. 


• 33 ff 


Hoiglit 

Diamrioj 


Dimensions. 
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Occur) ence, — Upper part of zone 2: amongst gypseous shales, three miles east of 
the old coal-pit near Leilan (Fodden, Zone 4 : Jliirak (Fedden, " ; 

Vredenburg, ). 

Renwrlcs. — ^None of the rather numerous forms described by d’Archiac and 
Haime, agree with the one above described: Natica Rouaulli which comes nearest in 
general appearance, has a much shorter spire, and much narrower whorls, so far as can 
be made out from PI. XXV, figure 23, of their work. The individual represented in 
figures 22 and 22a has not such a short spire, yet it differs sufficiently from our 
specimen to be considered distinct. Both A. sindiensis and N. RomuUi belong to 
the genus Cjommhim which is chaiacterised bj- its leflected columellar margin, and 
its deep and nanow umbilical fissure. Most of the Parisian species of this sub-genus 
have a more bulky and more spherical body-whorl than A. siwhensis whose general 
appearance is rather that of an Ampullospua ; yet its umbilicus and the narrow an- 
teriorly prolonged aperture completely separate it from AmpiilIo<>p)ra. 


Ampullina (Crojimiuji) polyb vthra, sp. nov., PI. V, figs. 24-25. 

Ucicrip/ion.— Largo, elongated ; spire elongated, regularly conical in outline, con- 
sisting of nine low whorls, whose height is equal to one-third of their width ; they arc 
convex, separated by deep sutures, and without any trace of ornament. Body-whorl 
large, including thioe-fifths of the total height, rounded at its base. Aperture wide, 
semi-elliptical, obliquely inclined, posteriorly canaliculated ; columella slightly ex- 
cavated in the middle ; columellar edge callous, wide, reflected over the umbilicus 
without covering it; umbilical fissure fairly Avide. 

Dimensions. 


Height . . ... 60 mm 

DiinicUr . 33 

Occurrence.— Upper Ranikot, upper beds of zone 3, north of Leilan coal-pit. 
(Fedden, 

Comparison with pieviovs species and remarks.— It requires a great deal of care 
to distinguish this species from A, smdtensis ; its whorls, however, are more numerous, 
and the body -whorl is much more depressed relatively to the height of the spire. Its 
base is more depressed, and its umbilical fissure much wider. Like A. sindienm^, it 
belongs to the sub-genus Oroinminm rather than to -4rnpK?fos7w'jo/ nevertheless, its 
aperture is less narrowly produced at the junction of the columella with the anterior 
edge. Considering that the length of the spire, in this species is quite unusual for 
the genus Ctommium which is shaped like an onion and has a short spire with incised 
sutures, one is led to the conclusion that these Indian species may belong to an inter- 
mediate sub-genus which cannot be diagnosed with perfect certainty so long as per- 
fectly preserved specimens are not available. 
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Geuus: AjiruLtospiRA, Harris, 1897. 

Ampullospira Oonstricta, sp. nov., PI. VI, figs. 18, 19. 

1S53 Naltca lepnctta ? Ltimk d'AicInnc iind Uaiino, Ajr. cU , p. 280, PI. XXV, fig 14, 

Description . — Size moderate, shape helicoidal ; spire short, as if accidently com- 
pressed, consisting of few, convex, very low whorls, with a declivous band in front of 
the suture, rounded anteriorly by a rmindcd-oll angle ; surface smooth. Body -whorl 
rounded in front of the angle, up to the base which is imperforate. Aperture oval, 
oblique, holostomatous, though feebl)' produced anteriorly ; outer lip thin, oblique, 
inclined in front of the axis (“ antpcurrent ”) towards the sutnre; columella thick, 
flat, feebly excavated. 


Dimensions. 


Height 30 mm 

Diftmf'tu At ilio . . 38 „ 


Occult ence . — ^Uppermost Ranikot, left bank of Indus opposite Jlurak (Vreden- 
burg, ^). 

Remarks . — This helicoid shell can only he referred to the genus Ampullospira 
Hanis {ssEusjtira Anal.) though its stepped spire is depressed, as if it had been flat- 
tened by pressing down its apex. The thickness of the bevelled columella confirms 
the generic attribution. The internal cast referred to N. cepaewa Lam. by d’Aichiac 
and Haime, probably belongs to this same species, but is not related to the genus 
Cepatia, as has been explained while dealing with 0. dbliquisiria. 


Ampullospira AUEiiA, sp. nov., PI. VI, figs. 28, 29. 

Description , — ^Rather small, depressed ; spire rather short, regularly conical, con- 
sisting of six to eight very narrow convex whorls, separated by channelled sutures. 
Body- whorl large, globose, including three quarters of the total height, with rounded 
base perforated by a rather broad umbilicus. Aperture narrow, oval, anteriorly 
rounded, posteriorly canaliculated ; columella .straight; columellnr margin callous, 
closely fitting to the base. 

Dimensions. 

KcigUL 13 mm* 

Bjnmctoi . . . . * . . • . • • 

Occinrence . — ^Uppermost Rauikot, Jhirak (Vredenburg, 

Remarks , — ^Tliis shell resembles neither N. angulifera d’Orb., nor N, Flemingi 
d’Arohiac and Haime, figured by these authors in their monograph on the Indian nnm- 
mulitio : the base, rmfortunatcly, is not sufiicicntly preserved to make quite sure of its 
generic affinities, and the specific name selected expresses our uncertainty, 

r 
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Ampulloswra ? OwENi, d’iVroliiac and Haimc, Pl. figs. 22-23. 

1SS3 Phananella Oifttu, d'Archiac nnd Haimo, Ik ed , p SOS, PI. XXVII, figs. 34. 

189$ JTafiea Oircni, Oppnihoiin, Monto Postslc, I’olicontogr, 43, p ITO, FI. XIII, figs 0 7. 

1900 Natiea Ouent, Oppcnhcim, Fmbona, PaliDontogr., 17, p. 107, Pl< XIV, fig. 3. 

1000 Xa/ica (XiMptra) Oiicnt, Oppcnb. /Egypt, PsliEDntogr , 30, p 205 

Description. —Largo, lathcr narrow, very elongated ; spite tall, regularly conical, 
consisting of eiglit to ton convex, low whorls, whose height is less than half their 
width, separated by deep sutures. Body-whorl large, including moie than half the 
total height, n ith rounded base. Aperture rather wide, semicircular, anteriorly rounded, 
posteriorly canaliculatcd ; columella straight; columellar margin callous, detached 
from the base, almost cntirol}' covering the umbilicus. 


Dimensions. 


Frotablo liciglit ... CO mm 

Diameter 27 ., 

Occtinence. — Uppermost Ranikot, Jhir.»k(Fcdden, 

Remmks, — There is no doubt about the specific identity of this species, which, 
indeed, is rather variable, judging by the figures published by d’Arcluac and Haimc; 
the spire in our specimens is slightly more elongated than that of the individual with 
the shell preserved, illustrated by our predecessors (fig. 3) who have stated that 
P. Omni recalls certain Crctoceous shcllb-somc of which have been cla'isificd in the 
genus Phasianellei, others in the genus Kafica (for instance K. pralonga Desh.). or 
rather Ampullospira, Harris. The eocene species so far described ns referable to 
Phasianella, never reach such large dimensions. The characteristic features of 
Ampullospira [^Euspira auct., non Agassiz), cannot be recognised with certainty 
owing to the imperfect state of preservation of the mouth in our specimens. Never- 
theless, the probabilities are in favour of its belonging to Ampullospira inthcr than 
to Phasianella. This is indeed the opinion several times expressed by Dr. Oppen- 
heim, who believes that the same shell can be recognised in the Vicentino, at Alontc 
Postale, and in Egj'pt. He has even united with it Phasianella supcrsles, Rnnff, and 
Natica syrlica, Mayer, wdiich we have omitted from our sjmonymy for want of 
sufficiently precise material, and because P, Oweni is the original Indian form. 

According to d’Arohiac and Haimc, the species occurs commonly in Sind in a 
limestone with Nummulites garansensis which is evidently the oligoccnc Nari rock of 
that province ; some of the other rocks cited by them ns containing the same fossil 
may be of Ranikot age, while othere arc certainly lutotian. The latter age is that of 
the limestones from the Punjab and the Alvcolina-limestone from Asia Minor in 
which the species is also stated to occur. It tlicrefore exhibits in Southern Asia the 
sime extensive vertical range which has been recognised by Dr. Oppenheim in the 
Mediterranean countries. 
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Family: SOALID^, Broderip. 

Genua; Scala, EJcm. 1763. 

SCALA cf. SUBTENOIL AMELIA. d’Auchkc and Haime, PL VII, fig. 20. 

■ 1853. Sealaria aVlienmlameUa, d' Atchioo and Haimo, lor. at , ji 280, PJ XXVI, fig. 0. 

Description . — Fragment with very convex whorls, ornamented with very unequal, 
thin sometimes varicose lamellm, sharply bent and knotted posteriorly, in front of 
the band that enciroles the suture ; the intervals between them appear to be smooth. 

Occurrence . — Uppermost Eanikot, Jliirak (Vredenburg, ). 

iZewwrfcs.— The fragment here described, differs from the type figured by 
d’Arohiac. The angular bend of the lamellte is situated further back, and the 
inlervnls do not appear to bear the spiral threads that punctuate the surface of 
S. sublenuilnniclla (a Gaj species according to Fedden, G. S. I., XVII, p. 260). 
Nevertheless, for want of bettor material, we have avoided creating a new species, 
especially as owing to the absence of the aperture, we cannot even ascertain to what 
group of ScalidflB the specimen belongs. 


Section : Achilla, Adams, 1860. 

SoALA (AomiiiiA) CoiiPornoBA, sp. nov., PI. Yll, figs. 23, 23a. 

Description . — Size moderate, shape narrow, slender; spire elongated, regularly 
conical, the spire angle being of a few degrees only ; whorls convex, tall, their height 
being equal to seven-tenths of their width, separated by deep, oblique sutures ; 
ornamentation consisting of thin axial lameiltc, widely spaced, oblique, sometimes 
sub-varicose, anteriorly inclined towards the suture of the previous whorl, decussated 
b}^ extremely delicate, crowded spiral threads, which ornament the whole surface, 
but do not rise upon the axial Lamcllro. Body-whorl large, with the base limited by 
a very obsolete spiral tliread ; the basal disc has indistinct boundaries, and is orna- 
mented like the spire, the ribs folding over the neck. Aperture broken. 

Dimensions. 


IlGight of frngnicnt 33 inm. 

Width 10 „ 

Only one specimen. 

Occurrence . — Upper Banikot, upper part of zone 3, Jhirak (Vredenburg, %“). 
Comparison with other species . — Tliis shell is evidently related to S. gaHica de 
Boury, from the lutctian of the Paris neighbourhood, as shown by its narrow slender 
shape ; it is distinguished, however, by its still taller whorls, w’ith more oblique 
Mituros, by its more ciow'ded axial ribs, more unequal and sometimes varicose, by its 
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less distinctly circumscribed basal disc, tbe base being more convex. The Wemmc- 
lian species E. cuivilamella Yino., whoso lamellm are almost as crowded as those o 
S. coIfopJiora, is dilfprentiated by the manner in which the lamellse are folded over 
the suture, thus producing an encircling ridge, and by its spiral threads which are 
much coarser than those of the Indian species. The other Parisian species are 
generally more depressed than S. colpophma, and this is the case too with 8. mvllila- 
mella. Bast., from the Burdigalian of Aquitaine. 


Panuly XEBITIDJ^ Lamaick. 

Genus: A^elates, Montfort, 1810. 

A^ELATts NoETEixer, sp. nov., PI. A^I, figs. 24-27. 

1853 2itnta Sclmidtlutm d’Anlmc.md Haimcr/oc 278 PI \XV, fig 4. 

Description. — Large, flattened ; spire non-projecting, forming a small Icnob made 
up of two or three flattened whorls. Body- whorl constituting the whole shell Aper- 
ture large, semi-circular ; outer lip externally thin, internally thicltened by a laige 
swelling rather distinct from the margin ; columellar septum wide, slightly convex, not 
keeled on the side of the base; columellar margin very slightly convex, with six 
unequal bifid teeth, ot which the middle ones are larger than the extreme ones, 
separated by narrower i 3 :ooves slightly prolonged on to the basal callosity; this 
callosity encroaches on to the dorsal surface. Umbilical depression feebly indicated in 
front of the septum ; pronounced semi-ciicular callosity bordering the internal portion 
of the outer lip, and contributing to contract the aperture. 

Dhnemions. 


Larger diameter 40 uim 

Transrerse diameter 27 „ 

Occxarence . — Abundant in the three upper zones of the Upper Ranikot. Upper 
fossiliferouB band in zone 2, three miles east of the old coal-pit near Leilan (Fedden, 
Zone 3 : east of Kandaiia (Fedden. ; hills east of Leilan old coal-pit on 
the road to Unerpur (Fedden, Tm ) ; north of Leilan coal-pit (Peddeu, ; Jhirak 
(A^redenburg, )• Zone 4 : Jliirak (Fedden. -, 2 ^. Vredenbmg, -’yl ). left ju^„g 

opposite Jhirak (A^redenbmg, ). 

Comparison with other species and remarks.— Wo have very carefullv compared 
the Ranikot Velates uith those of Cuise-la-Motte, and find it impossible 
to refer them to the same species. It is in the characters of the aperture that u 0 
notice the most important differences: the Cuise fossil invaiiably beai* on its 
columellar septum, eight small teeth separated by wider, unequal mteivals. while 
the Ranikot form only bears si.x large teeth, sometimes bifid, and twice as uide as the 
intcn'als between them : this feature is well illustrated in flgiiie 4. PI, XXV, of 
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d’Archiao and Haime’a monograph, which evidently represents a specimen from 
the Ranikot formation. The internal callosity of the outer lip contracts the 
aperture more than in tlic case of F. Schmiddi, the umbilical depiossion is more 
cxcentrio, and the shell is narrower than that of F. Schmiddi. 

The oasi from the Salt Range figured by d’Arohiac and Hainic (PI. XXV, 
figs. 3, 3a, of their monograph), and the specimens from Smd from Burma figured 
by Noetling (Sec., 0. S. I., Vol. XXVH, Pt. 3, PI. I, II), belong to a later horizon 
than the Ranikot. We are unable to say whether they conespond with F. Noetlingi 
or with F. Schmiddi, or whether they belong to a third species. The fossil from 
the lutetian of Kaohh described by J. do C. Sowerby under the imme of Neritina 
groKtZts, was regarded by d’Archiac and Haime as identical with I'. Sclmideli-, but 
Dr. Noetling makci it the t)"pe of a new genus “ ProvelcUes ”. Wo aie unable 
to concur with Dr. Rootling regarding the establishment of this supposed new genus ; 
it is founded cn .specimens whose sole peculiarity consists in 1 aving the apex 
entirely concealed within the posterior margin of the body- whorl. The extent to 
which the earlier whorls are enveloped owir^ to the relative obliquity of the axis 
of the final whorl, varies in different specimens of the same species ; if the nucleus 
is sufficiently oblique, its apex must necessarily become concealed, and it is 
doulrtful whether this peculiarity is even of specific value. 


Velatjss haliotis, d’Archiac and Haime, PI. VI, %s. 13-16. 

1853 /in?iafry, eVAroluno nnd Haimo, /oc eif,p 270, P] XXV, fig 0. 

Descripiton, — Small, globose, amygdaloidal, slightly flittened cn the surface 
bearing the spire. Body -whorl constituting the whole shell, ornamented 
dorsnlly with lainoUar, axial threads, distributed at wide intervals, crossed by broad, 
very obsolete, spiral ribbons, whose intersection gives rise to small, rather regular 
cTcnulations. Aperture narrow, semi-circular. Columellar septum apparently 
serrated by Large dcntioulatious of which the two posterior cues alone are preserved 
on the typo-specimen ; basal callosity feebly convex, covering the whole of the 
infenor ventral face ot th*' last whorl, so that the crenulatioiis cease bcforxr reaching 
the periphery. 

Dimensions. 

Prolinblo height IG mm. 

Traiuvcrbj dinmotor „ 

Thiokncss 8 >p 

Occurrence , — Upper Ranikot , upper pact of zone 3, north of Leilan coal-pit 
(Feddon, 9JS). 

Remarhs and comparison with other species . — ^The type, from the Punjab, 
figured by d’Archiao aud Haime, agrees exactly with the shell above desenbed ; 
there is complete identity in the ornamentation of the dorsal surface, but our 
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predecessors were not able to observe the aperture, while our specimen shows a 
portion of it with the characteristic tcc»h of the genus Vdaies-, the umbilical 
depression at the anterior extremity of the septum, also corroborates this generic 
attribution. The Lower Eocene of the Paris basin contains another ribbed species, 
F. equinus, Bezanpon ; but the Indian species is less hemispherical, more flattened 
on the side of the spire, and its crcnulations ar c thinner, and less granular. 


Family • TVRBINID^ Adams. 

Genus: Tubbo, Linnmus, 1758. 

Section : PABnucHELUS, Boettgor, 1906. 

Tdbbo (Pabeuciields) adelus, sp. nov. PI. ^^I, figs. 40, 41. 

Description. — Small, trochoid or turbinate; spire rather long, regulatlj' conical, 
consisting of four feeblj’ convex whorls, whose height is less than half their width, 
separated by canaliculated sutures, ornamented with four equidistant raised keels, 
separated by broad intervals. Body -whorl very large, including two-thirds of the 
total height, with a roimded, imperforate base, upon which there are about ten 
keels becoming more crowded and granular towards the centre. Aperture rounded ; 
columellar margin raised anteriorly into a smooth car-shaped swelling towards 
wliioh converge the last granular threads of the base. 

Dimensions. 


Height •*•••••••••» 10 mm 

Diameter •••••.••••» 8,. 

Occurrence. — ^Uppermost Ranikot, Jhirak (I’^redcnburg). 

Comparison with other species and remarks. — This shell is related to T. raiiosvs, 
Lamk., a well-known shell from the Lutetian of the Paris basin ; it is distinguished, 
however, by the absence of plications of growth between the keels tliat ornament 
its spire whorls, and by the relatively taller spire, giving the whole shell nn elongated 
facies instead of the almost globular appearance of the Parisian species ; consequently 
the aperture is narrower, and the car-shaped swelling smaller. IVc consider that 
the Indian fossil should be referred to the same group as Turbo eanceUaio-cosfatm, 
Sandberger, which Ifr. Boottger has made the type of a now sub-genus Pareuchdus^. 
The aperture is not quite free from the matrix, but on neither of the two specimens 
we have examined, do we find any trace of the pseudo-canal which exis'.s on 
young individuals of T. radiosvs. The specimens, in spite of their small size, appear 
therefore to be full-grown, as the canal of Pareudidus disappears entirely in adult 
shells. 

* Zat Koimtniss der fauna dcr miUelnuoouDoa Scbiohten von Kostej in ICiass-Szorrajcr Kcmitat 
Donnanastadt, 1!H)0 f FcrA. u. Itill, Sicnbtjib Ter. f. Naturutu , LIV u. EV Bd.) 
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Family ; TROCHIDM, Adams, 

Genus : Dillwynem.a, Dali, 1889. 

DjiLWYNELIiA AULACOCHILTJS, Sp. UOV., PI. VII, figs. 37-39. 

Dcscripiton. — Small, flattened, rotifonn ; spire short, scarcely raised, regularly 
conical, ending in a smooth protooonch with flattened nucleus ; five convex whorls 
-slowly ihercasing, narrow, separated by channelled sutures, bare of ornament. Body- 
whorl large, forming almost the whole shell, rounded at the periphery of the base. 
Aperture large, situated upon a very oblique plane ; outer lip straight, inclined, 
rather thick ; columella excavated, very obliquely situated inside the aportme ; 
coliimcllar margin constituting a broad lip impressed with a groove which terminates 
in a slope towards the anterior edge, .and which broadens posteriorly, the outer limit 
of the columellar margin diverging widely from the internal curve of the columella. 

Dimmsions. 


lliijlit 6 mm 

DUmCtPi 8 , 


Occutrenoc . — Upper Ranikot, lower fossiliferous band in zone 2, three miles 
east of the old coal-pit near Ucilan (Fcdden, 

Comparison with other species , — This interesting little shell evidently belongs 
to the genus DUlwtjmVa, Dali {=^PlUyrhi(us, Co3sta.—Simochilvs, H. and B.= 
Tiburnus, do Greg.) Its spire is much less prominent than that of the lutetian 
species from Paris, D, tabiosa, Cossra,, and its columellar groove is better marked ; 
moreover, the umbilical perforation seems completely obliterated. The solitary speoi- 
men on which this species is founded is well preserved, so that there is no possible 
doubt as to the generic classification of the shell. 


Genus : CiiANCOT.u.R, Montfort, 1810. 

Ceahcuwjs rnonABTLis, sp. nov., PI VII, figs. 26, 27. 

Description , — Size moderate, shape conical, spire short, conical, consisting of 
convex whorls separated by deep sutures, ornamented with five equal, equidistant 
granular i breads. Body -whorl largo, constituting almost the whole shell, with a 
flattened base upon which the ornamentation persists, though there is a tondenej' for 
the granulations to become obliterated ; in the centre of the base is a largo umbilical 
funnel, in the interior of which there are also some concentric threads. Aperture 
wide, rounded, obliquely situated, very much uncovered at the base; outer lip 
thickened, greatly inclined relatively to the axis ; columella straight, toothed, at an 
angle with the anterior edge. 
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Dmenswns 

Height 11 mm 

Dinmcter ....... • .Jl„ 


Occur) ence. — Uppermost Banikot, .Thirak (Vrcdcnbuig). 

Remarls and comparison with other species. — The goneiio determination of this 
interesting shell has been attended vrtth some diilicult}* : bv patiently developing the 
aperture and base, we have been able to verify that the columella is vertically placed 
inside the umbilicus, which is quite a special character of the genus Clan adits; we 
have therefore classified the fossil accordingly, though we have not been able to 
verify the existence of the other generic features, such ns the situation of the columcl- 
lai folds, the situation of the umbilicus in the midst of a basal callosity surrounded 
by a row of crenulations, or the seriated folds inside the outer lip. It may be 
mentioned that immature specimens of the type species of this genus. C. pharaoniiis, 
Linn., have the columella onl}' slightly serrated and a feeble rim round the umbilicus. 
The Indian specimen figured is also perhaps immature. 

C, prohahdis is distinguished from the European species C. pliaiaonius Linn., 
bj’ its less conical, more expanded shape, almost like that of a SeJarium. 0, Ozennei, 
Crosse, from the Upper Eocene of the Paris neighbourhood, has it*, aperture more 
cronded with the callous prominences, even when immature; moreover the number 
of spiral threads is not the same, and the base has a totally different appearance. 


Family : DELPmNULID.r, Fisclid. 

Genus: Liotia, Gray, 1842. 

Section: liotjka, Municr-Clialmas, 1877. 

Liotia ? (Liotixa) iMPEnroR.\TA. sp. nov., PI. 'MI. figs. 42, 43 

Uescrtption.— Small, turbinate; spire short, conical; protoconch smooth, of one 
whorl and a half, with flattened nucleus; four very convex spire whorls, separated 
by deep sutures, ornamented with nine spiral threads, of which the four posterior 
ones are granular, more crowded than the others and very close to the suture. Bodj'- 
whorl large, constituting more than three quarters of the shell, rounded at ite base 
wliich bears numerous keels, equal and equidistant up to the centre, where a thick, 
orenulated fnniculum borders the umbilical region which is scarcely perforate; 
anreriorly. this funiculum merges into the anterior margin. Apeiture circular, with 
slightly detached, bevelled peristome. 


Dimensions. 

....... 

Dnine'cr 


9 mm, 
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Occ'ittenec. — Uppomiost Ranikoi, Jhirafc (Vredcnbnrg). 

Remarks. — We hcsitnte boinewlmt in referring tins elegant little shell to the 
gonna TJolia : it somewhat recalls certain species of Cdhnia {Conocinim), but its 
perstomc internnllr fnniislicdl with a wide rim, lias no external varbt. At the same 
time, the peristome margin is not raised cxternallv ns is usually the case with the 
eocene species of Liotina of the Paris basin, u hose umbilirn? is much \Wdcr open, 
and whose spiral keels are further opart. Tn spite of these differences, the affinities 
of our shell appear to be ratlicr with the DclphiutilidDe than with OoUonia. 


Genus : DnLPiUKCLA, Lamarck, 1803, 

DnLpnixtxLA Cordieui, d’Arohinc, PI. A’'II, figs. .30-3.3. 

1850, Dttjifiinvla Cordicn, d’Arrhino, tits proj^ris dc fn QM.t vol. in» 283. 

1S53. Z). OorditTt, il'ArcliiAO Mtd Hnimc, Itic. ciLt p. Sd7» PI* XXVI, HfS. 

Descrijiiion , — Size moderate, spire short, couical, consisting of four or five 
rapidly increasing, flat, low whorls, separated by deep, almost horizontal sutures ; 
ornamentation consisting of four or five thick, regular, equidistant cords, beating 
lubulai nodosities, and, in tbeir intervals, a roneb more delicate intercalary thread *, 
at the anterior edge of the whorls, is a more prominent, sharp keel, with short tubular 
spines. Body-whorl very large, constituting almost the whole shell, w'ith very 
convc.x base ornamented with eight thick cords similar to those of the spire wliorls, 
and revolving upon the internal surface of a broad umbilicus. Aperture small, 
circular; outer lip oblique; columella smooth, excavated; columcllar margin thin, 
detached from the umbilicus. 


Dinmmom. 

Kcigbl 13 mm. 

Dinmetcr 1 1 ,» 

Qccwrcncc — ^Uppermost Ranikot, Jliirak (Fcdden, ; Viedenburg, S_’); loft 
bank of Indus oppo.sitc Jhirak (Vrcdenbuig. 

Cothpariaon wUlt other species. — ^As mentioned by d’Arcbiac, this species has some 
distant resemblance to i). calcar Lamk.. from thcl.utctianoftbe Paris ncighbouihood ; 
but its spire is taller, its aperture more rounded, the spines ornamenting its keel arc 
shorter, its spiral threads fewer and less granular. Jn the case of D. Rcglcyi Dchh., 
also a lutetian species, the spire does not show the grooves of D.Cordirri, and the 
base onlj’ has a few thick broadly spaced funicula. In their memoir on the Indian 
Nummnlitic, d’Archiac and Ilaime have also compared the Indian species with J'tirho 
Damouri. d’Archiac, from the Eocene of Biarritz, stating that in addition to the 
discontinuous peristome of the latter and the want of an umbilicus, the flat 2 >ortion 
of the whorls, along the suture, exhibits rounded curvilinear folds, occupying two- 
thirds of the surface, and in front of them, two granular threads only, this disposition 
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being quite different from that observed in the corresponding portions of Delphinuta 
Cordirri.” 

Delph'mla Oordieri is a typical member of the genus, while the other species 
described by d’Archiao and Haimo, Delphimla CouUhardi, is a Collonia with umbilical 
funiculum. 


Family: FISSVRELLI1)/E, Risso. 

Genus: FisstniEM.A, Bruguicre, 1701. 

Fissubei-la Feddeki, sp. nov., PI. ATI, figs. 23, 29. 

Desaiption. — Size moderate, shape oval, oblong, unsymmctrical. Surface 
externally ornamented with thin, radiating, prominent ribs, widely spaced, the 
intervals occupied by a thinner intermediate rib ; they are crossed by concentric 
threads slightly less prominent than the major ribs, and constituting, by their 
intersection with both sets of radial ribs, a lattice with square meshes ; fissure 
elongated, with parallel margins, extending up to the apex. 


Dimensions 

I-cngtli lam. 

Width „ 

Oceurtence. — Uppermost Ranikot, Jliiiak (Vredenburg, fj). 

Comparison with other apecees.— Although this shell is not in a perfect state 
of preservation, so that we have not been able to examine it internally, yet it seems 
quite distinct from the Parisian species owing to its ornamentation consisting of 
square meshes, non-squamose at the intersection of the ribs and concentric threads ; 
moreover its fissure, adjacent to the apex, is more elongated and with more perfectly 
parallel edges than in most eocene form*i. 


Class; SCAPHOPODA. 

Genus : Dextamum (Aldrovandus, IfilS), Linmous, 1758. 

Dentauum YnEDnxBUKGi, sp. nov., PI. Ill, fig. 23. 

2)c,wrip<?on.— Small, narrow, elongated, very slightly cun'cd, almost straight ; 
section circular ; surface entirely smooth. Fissure invisible. 


Dimension 0 . 


Length of portion risjblo . 


n^ni. 
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Occurrence . — ^Uppermost Unnikot, Jhirak (Fcdden, 

Eemaris , — ^Thc apex being embedded within the matrix, 'w have not been able 
to observe the Bssnre, so thattho species eotmol be accurately classified. JjTevcrihelcis 
it docs not seem lo belong to the section L«rrtffcnfo?iMm whrac species are more 
elongated and straightcr. It is more prob.ably a Firtiarin, in which ease the 
fissure should be rather elongated ; it differs from D. (Fu^U/tria) fi.i.tunt Desh. 
from the middle and upper eocene oi the Paris regiou. principallr by its smaller sire, 
and its less oblique aperture. 



PLATE L 

Pig. 1 — 4. NATrriLBS stinriiEcmAUSUMJS d Aich Nat size. 

Pig 5—10. SuriLvcoTHbCTis oniENTtMs fricfc . . . . . „ 

Fi . 11—13. Bei.oscpi\ ixouRVATA Cossm. and Fisa. ....... 

Fig. 14 — 15 BmxA apiciaus Cossm. and Piss 

Fig. 16—18, Acrba stbept\ Cosam. and Piss 2/1 

Fig. 19— -20, Toh^’atem..ea VRBDEsnnnai Cossni and Pias. . . . .2/1 

Fig. 21 — 22. CoKus BBESis Sow. ? Nat. size. 

Fig 23 Cores sebbrevis d’Aicii. and Hnimc 

Fig. 24. Crcttooones permuates Coasm. and Piss SIZ 

Fig. 26—28. Sercela Voeseti d’Aroli. and Haime .3/2 

Fig. 29— 30. Sebceba (AKasTROSYRiRx) VBEOTRBERai Cossro andPiss. . . . 3/2 

¥ig. 31 — 32. Seroeba indioa Cossm. and Piss . 2/1 

Fig. 33—36. Pbeerotoma (Eopleebotoma) ampjiiboh Cossm, and Piss. . . •2/1 

Fig. 36. Fl,EEROTOStA(HEAIIPBErROTOM\}EECABTISTA Cossm and Pis3. . . 4/1 

Fig. 37. DrilTjIa aeeba Cossm. and Piss . 3/1 
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Fig. 1 — 2. Gekotia MCBiciiORuiB Cossm. and I'lsa. ..... Nat. size 

Fig. .3—5. PLEUBOOERi vARuxs Cossm. and Piss • „ 

Fig. 6 — 7. Cryptocokus subculaiformis Cmsid. and Piss. . . . ■ >■ 

l)ig. 8 — 0. Orillia jhiraeexsis Cossm. and Piss ...... 2/1 

Fig 10. „ larielas ... . . 3/1 

Fig. 11 — 13. SmicuLV (Apiotoma) hyfermeces Cossm. and Pisa. . . . .2/1 

Fig. 14 — ^l‘>. Pledrotoma (Eopleubotoma) jHiBAFENSis Cossm. and Piss.. . . '2/1 

Fig 16—17. Axciliji (Alocospira) inopijiata Cossm. and Piss 3/2 

Fig. 18 VoLDTOSPixA iKTERCREXATA Cossm. and Piss Nat. size. 

Fig. 19—20. „ „ variety 

Fig 21—22. Olivellv Hollanbi Cossm. and Piss. ...... 3/2 

Fig. 23—24. VoLCTospiNA Noetlijigi Cossm. and Piss. Nat. size. 

Fig. 25. Harpa Moroanx Cossm. and Piss 2/1 

Fig. 26—31 Lyria sihdridnsis d’Aroh. and Hainie Nat. size. 

Fig. 27—30. Aulicina Hadiei d’Aroli 

Fig. 32—33. VoLUTOSPiNA Sykesi d’Arch. and Haime ...... 3/2 

Fig. 34. Aulicixa pbsiola Cossm. and Piss 2/1 
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